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Casting-Consciousness—I 


We can profitably explore a little further the 
suggestion we made last week regarding the 
need for designers and users to develop “ cast- 
ing-consciousness.’’ Where cast iron has been 
used for many years, it becomes second-nature 
to continue with it and no propaganda for its 
extension seems necessary. It is here that 
pressings, weldings, plastics and other non- 
metallic competitors find a line of propaganda, 
even if they only criticise conservatism on the 
ground that to continue to do a thing is evi- 
dence of being out of date. Much propaganda 
is really nothing more than advocating change 
for change’s own sake. We recall at this point 
the Presidential address given some time ago by 
Mr. W. R. Barclay to the Institute of Metals 
on what he called development organisations ; 
these bodies, founded for the purpose of promot- 
ing the application of some particular material, 
began with the work of the bureau relating to 
nickel, because here little was required in the 
direction of agreements between manufacturers, 
but they have now spread to materials in which 


near elaborate arrangements and probably extended 


negotiations are required between producers. 
Cases in point relate to tin, copper and alu- 
minium. We mention these to show that the 
necessity for paving the way by such agreements 
need not prevent their realisation. These bodies 
are conducted on enlightened lines; they supply 
information, subsidise research, and generally 
aim at finding and advertising the truth, rather 
than proceed by presenting biased data or by 
running down an alternative product. 

With regard to cast iron, surely there is room 
for the dissemination of data among designers 
and users which would assist in the expansion 
of its market? All the investigation carried out 
on the material under stress at elevated tem- 
peratures, under fatigue, and so forth, em- 
phasises the value of the simple cast product, 


but there would be no room for the point of 
view that cutting down the weight of a casting 
damages the producer, or that improving the 
service life of a casting tends in the same direc- 
tion. Looked at broadly, both these results 
benefit the industry as a whole by enabling the 
material to be put on a more competitive basis. 

In another issue we propose to examine how 
far the divisions of the trade, grey and white 
iron, malleable iron, and steel castings might 
conveniently be treated together in one such 
organisation. 


‘“* Properties” are only Skin Deep 


The more we study the question of the sur- 
face of a casting, the more we are convinced 
that there is probably no field for research work 
more pregnant with commercial possibilities than 
one devoted to this end. Mr. Hudson has re- 
cently ascribed the excellent corrosion-resisting 
properties of cast iron to the existence of a 
graphite-free skin three thousandths of an inch 
thick. He has indicated two lines of attack, 
one destined to increase the thickness of this 
skin, and the other to increase its corrosion- 
resisting power by surface treatment of the mould 
or by alloying. Something in this. direction has 
been accomplished by after-treatment, and the 
Bower Barff and the Follsain processes are 
typical of such enterprise. It is logical to our 
mind that the first consideration, i.e., the 
deepening of the skin, is of the greater impor- 
tance, in order that the secondary actions can 
have a more substantial basis upon which to 
work. 

There is an obvious rider to all this, that the 
casting skin must be as perfect as possible. The 
new cement process is said to give an improved 
skin but we have seen finishes on sand-cast iron 
castings so perfect that a rolled or forged surface 
would be hazarded by the uninitiated. An 
interesting example of the importance of skin 
has just come to our notice. Many castings 
made in the Black Country are annealed before 
delivery, and it has been found that when they 
are annealed in a coal-fired furnace and then 
sand-blasted, the castings rapidly become badly 
tarnished and rejects have been made solely from 
this cause. Yet when the same castings are 
annealed in an oil-fired furnace and sand-blasted, 
no such rapid deterioration takes place. 
Realising that an oil-fired furnace is frequently 
slightly oxidising it may be that it inhibits the 
presence of free carbon on the surface and so 
retains the graphite-free skin of which Mr. 
Hudson has stressed the importance. 

Whether sand moulds could be treated by the 
metal spraying process to yield improved corro- 
sion-resisting properties still remains to be seen. 
We are aware that the metal-spraying process is 
used for cores in a Warrington works, but the 
object sought is not the same. In the Manchester 
area it is quite usual to semi-malleablise ordi- 
nary grey iron castings for the textile industries 
to ensure ease of machining, and it would be 
interesting to learn whether this grade of cast- 
ing suffers from deterioration through rapid 
rusting, as did the coal-fired annealed ones re- 
ferred to above. We are sure that the industry 
would welcome a research on the ‘‘ Nature of 
the Original Skin of Grey Iron Castings.” 
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Iron and Steel Institute 


AUTUMN MEETING AT DUSSELDORF 


The Autumn Meeting of the Iron and Steel 
Institute, as previously announced, will be held 
in Diisseldorf from September 21 to 26, at the 
kind invitation of the Verein deutscher Eisenhiit- 
tenleute acting on behalf of the German iron and 
steel industry. The arrangements for the meet- 
ing have been made by an influential Reception 
Committee, of which Generaldirektor Dr.-Ing., 
Dr.-Ing. E. h. Friedrich Springorum (President 
of the Verein deutscher Eisenhiittenleute) is the 
chairman, and Dr. O. Petersen (director of the 
Verein) is hon. secretary. Both sessions (not 
the second one only, as originally intimated) will 
take place in the Eisenhiittenhaus, Ludwig- 
Knickmannstrasse 27, at 10 a.m. on Monday, 
September 21, and at 9.15 a.m. on Tuesday, 
September 22; the second session will be a joint 
meeting of the Institute with the Verein deut- 
scher Eisenhiittenleute. 

The following is the complete list of Papers to 
be presented at the meeting :— 


Special Report No. 13.—‘‘ Fourth Report of 
the Corrosion Committee.’ By a Joint Com- 
mittee of the Iron and Steel Institute and the 
British Iron and Steel Federation. 

Special Report No. 14.—“ First Report of the 
Alloy Steels Research Committee.’’ By a Joint 
Committee of the Iron and Steel Institute and 
the British Tron and Steel Federation. 

Special Report No. 15.—‘‘ Second Report of 
the Steel Castings Research Committee.”’ By a 
Joint Committee of the [ron and Steel Institute 
and the British Iron and Steel Federation. 


(1) ‘‘ Technical Developments in German Iron 
and Steel Production during the last Fifteen 
Years ’’’ by Generaldirektor Dr.-Ing., Dr.-Ing. 
E. h. Friedrich Springorum (President, Verein 
deutscher Eisenhiittenleute). 

(2) ‘‘ The Practical Importance of the Damp- 
ing Capacity of Metals, especially Steels’’ by 
O. Foppl. 

(3) ‘‘ Present-Day Problems of the Rolling- 
Mill Industry by A. Ndll. 

(4) ‘* The Determination of the Gases in Steel 
by the Hot Extraction Method ”’ by G. Than- 
heiser. 

(5) ‘‘ The Firing of Open-Hearth Furnaces in 
German Steelworks ’’ by F. Wesemann. 

(6) ‘‘ The Influence of Vanadium on Nickel- 
Chromium and Nickel-Chromium-Molybdenum 
Steels’? by H. H. Abram. 

(7) ‘* Investigations into the Influence of Coke 
Quality on Blast-Furnace Operations ’’ by W. J. 
Brooke, H. R. B. Walshaw and A. W. Lee. 

(8) “* The Determination of Non-Metallic In- 
clusions in Steel and Iron ’”’ by E. W. Colbeck, 
S. W. Craven and W. Murray. 

(9) ‘‘ The Constitution of Blast-Furnace Slags 
in Relation to the Manufacture of Pig-Iron ”’ 
by T. P. Colclough. 

(10) ‘‘ The Reduction of Iron Ores with Solid 
Carbon ” by A. E. Dobner and S. Skramovsky. 

(11) ‘‘ Tantalum-Iron Allovs and Tantalum 
Steels ’’? by R. Genders and R. Harrison. 

(12) ‘‘ The Effect of Non-Metallic Inclusions on 
the Graphite Size of Grey Cast Iron” by A. 
L. Norbury and E. Morgan. 

(13) “‘ The Morphology of Inclusions in Sider- 
urgical Products. Part I1I.—Chromium Alloys 
and Chromium Steels ’’ by A. M. Portevin and 
R. Castro. 

(14) ‘‘ The Roll Problem in Backed-up Mills 
for Cold Reduction ’? by G. A. V. Russell and 
S. S. Smith. 

(15) ‘‘ Controlled Grain Size in 
T. Swinden and G. R. Bolsover. 

Monday, September 21, at 9.45 for 10 a.m.— 

Welcome to the Institute by Generaldirektor 
Dr.-Ing., Dr.-Ing. E. h. Friedrich Springorum, 
Chairman of the Reception Committee. 


Steel ’’ by 
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The following Papers are expected to be read 
and discussed :—(1), (5), (7) and (4). 

Tuesday, September 22, at 9 for 9.15 a.m.— 

The following Papers are expected to be read 
and discussed :—(2), (15), (3) and (14). 


Additional Sessions in London 


In order to provide further opportunity for 
the discussion of Papers presented this autumn 
the Council have decided that additional sessions 
shall be held in London. They will take place, 
by kind permission, in the lecture theatre of 
the Institution of Civil Engineers, Great George 
Street, Westminster, on Thursday, October 29 
and Friday, October 30, commencing each day at 
10 a.m. The afternoon session on Friday, Octo- 
ber 30, will constitute a joint meeting with the 
Institute of British Foundrymen. 

Papers to be read and discussed on Thursday, 
October. 29 (at 10 a.m.), are (7), (15) and (9), 
and at 2.30 p.m., (12), (14), (11) and if time 
permits (8). 

Both sessions on Friday, October 30, will be 
devoted to a consideration of Special Reports 
(14), (13) and (15). 


World’s Largest Ingot Mould 


Ever-increasing demands by industry for even 
larger forgings has led to the casting in Shef- 
field of a new ingot mould, which, we under- 
stand, is the largest in the world. This huge 
mould is 134 ft. long as cast and about 12 ft. 
wide. It weighs over 150 tons, and seven fur- 


INcot MovuLD WEIGHING OVER 150 TONS. 


naces were used by the Brightside Foundry & 
Engineering Company, Limited, Sheffield, who 
cast it, to supply the 160 odd tons of iron re- 
quired, a further 70 tons being used for the 
base, which is as much as 3 ft. 6 in. in thick- 
ness. 

It took about five weeks to make the mould, 
and yet to fill it with liquid metal only 124 
minutes, or something of the order of thirteen 
tons per min. The organisation required for 
the preparations for casting can well be left to 
the imagination. After casting, the time taken 
to cool was no less than eight weeks. 

This truly gargantuan casting was delivered 
during the night to the Atlas Works of Thos. 
Firth & John Brown, Limited, and will be used 
for making ingots up to a weight considerably 
in excess of 200 tons. 


(Concluded from next column.) 


of cast identification marks is very desirable 
in the case of castings made from high-strength 
metals, and particularly helpful when producing 
parts from such material to withstand high 
internal pressures or to resist corrosion. 
Yours etc., 
R. A. Butt, 
Consultant on Steel Castings. 

341, Diversey Parkway, 

Chicago, Illinois. 
August 11, 1936. 
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Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents. } 


Birth Marks 
To the Editor of Tae Founpry Trape JournNat. 


S1r,—As a subscriber to your publication, and 
a member of the Institute of British Foundry- 
men, I always examine THE Founpry TRADE 
JoURNAL with much interest. In doing this I 
find many editorial comments that stimulate 
helpful thinking. 

In your issue of July 9, under the appro- 
priate title of ‘‘ Birth Marks,’’ I read what 
you were prompted to say regarding the informa- 
tion that should be cast on the product of 
the foundry. In my opinion this is a more 
important matter than many consumers and 
some producers realise. 

Considerable judgment should be used in de- 
termining the quantity of the cast marks. The 
significance of the matter has some relationship 
to the purpose for which the casting is to be 
used. For example, the soundness of a pressure 
casting of relatively small wall-thickness may 
be seriously handicapped merely by the inclusion 
of many identifying letters and figures cast on 
the piece. 

The point I am making may perhaps be better 
understood by quoting the wording of a caution- 
ary note that now appears in each of several 
specifications for steel castings which have been 
adopted by the American Society for Testing 
Materials. The note, which originated with the 
writer, reads thus: 


‘The resistance of a sand mould to tie 
erosive effect of inflowing metal is aided by 
smooth mould surfaces. Cast. identification 
marks are formed by making indentations on 
the face of the mould. For the prevention 
of small defects caused by dislodged particles 
of moulding sand there should be provided 
the minimum feasible number of cast identifi- 
cation marks.” 


Sometimes, in the absence of specific instruc- 
tions contained in the specification or imposed 
by the purchaser, the casting producer fails to 
provide all identification marks that are needed ; 
but in certain cases where foundrymen have 
deveioped patented designs, they have, perhaps 
through pride, elaborated unnecessarily in cast- 
ing an excessive number of letters. One such 
instance came to my notice recently. On each 
of a number of alloy-steel castings of one 
patented design that was controlled by the pro- 
cucing foundry, I counted 77 large letters and 
figures cast on a surface approximately 5 ft. 
long and 10 in. wide. While this did not happen 
to be a pressure casting, the metal thicknesses 
and the intended use of the piece were such 
as to justify the producer in using every feasible 
precaution to prevent the entrainment of 
‘“‘ dirt ’’ in every portion of the casting. 

It should be obvious to anyone familiar with 
founding that a great many indentations made 
to form raised figures or letters on a casting 
provide greater opportunity for blemishes caused 
by erosion, compared with a few indentations. 
All such small details as the one now being 
discussed can well be kept in mind when the 
purpose is to manufacture castings of superior 
grades; particularly when made from alloy 
metals having great resistance to mechanical 
stresses, therefore produced with relatively thin 
sections. It seems to be generally realised that 
a surface blemish in a casting made of high- 
strength alloy steel is more likely to become a 
‘* stress-raiser ’’ than a similar defect in a com- 
parably designed casting made of carbon steel. 
In my opinion, the minimum feasible number 


(Concluded in previous column.) 
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Camber in Large Lathe-Bed Castings 


In a Paper published in ‘‘ Die Giesserei,’’ 
Vol. 19, Nos. 35/36, R. Marxer deals with the 
deformation of large machine tool castings from 
the practical standpoint, with the object of find- 
ing a formula with the aid of which camber 
allowances in such castings can be readily com- 
puted. In the opinion of the author, warping 
in such castings is primarily due to the fact that 


Length after casting ————>| 


Length of wall W when slide G 
begirs to contract 


~—Ainal withoul —~ 


eformatton 
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the different parts of the T-shaped track do not 
contract uniformly on cooling. His considera- 
tions can be summarised as follow. In the com- 
paratively thin-sectional wall W (Fig. 1) solidi- 
fication starts sooner than in the heavy slide G. 
Therefore, the wall will have travelled part c 
of the contraction path when the slide, after 
complete solidification, begins to contract. The 
total contraction s is the same for both the wall 
and the slide. While the contraction of the 
upper part of the wall is influenced by the slide 
to a negligible degree, the lower part bordering 


le Z 
| 


on it is compelled to share in the whole contrac- 
tion s of the slide, though it has already con- 
tracted by c. Thus, the lower part is violently 
shortened by c, which results in a concave de- 
formation of the casting. In this description of 
the contraction phenomenon it is assumed that, 
before complete solidification of the slide has 
taken place, the wall W can contract uniformly 
in all its parts. In fact, by the heat exchange 
taking place between the two parts, the contrac- 
tion of the lower part of the wall will be some- 
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Fie. 3. 


what retarded, and, consequently, the lead in 
contraction will be less than c. 

To counteract the deformation due to unequal 
contraction, the mould is set down in the centre 
by a certain depth d. From the above- 
mentioned the size of d is dependent on the lead 
c. Though, in reality, contraction starts at 
every point of the casting at the same time, but 
at different rates, for the mathematical treat- 
ment of the subject the author assumes that the 
contraction of the upper part has already 
finished when the lower has still to travel the 


path c. In this case the casting will retain the 
downward camber imparted by the mould up to 
this moment, and will mot straighten out, but in 
passing this final path c. On this assumption a 
simple relationship exists between the camber d, 
the length of bed L, and the lead c¢, as is shown 
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i = 2.8, thickness of slide including machining 
allowance, 8 = 50 mm. From the graph in 
Fig. 5,cs is found to be 66x 10-*; from formula 
(2), A is calculated to be 5,925 mm.; hence from 


5,925 
formula (3) d = G—/6 x 0.000066 = 30 mm. 


To avoid the somewhat wearisome calculation 
the author has designed a further graph, Fig 6, 
which permits the direct reading of d, when the 


in Fig. 2. From the formula for the length of Values 6, i and A are given. The solution of 
are, it follows d = 4 /@Le + 3c. By substitut- the above example is indicated by arrows. 
ing Le, for c, where cs means the specific lead xmF 


and is therefore independent of the length of io a 
bed, and by omitting the term 3c because it is 40 ai 
negligible compared with 6Lc, the following 
simple formula is obtained : 
L 

From this formula c,; was computed with the Uj 
aid of practically tested camber allowances for 
various lathe bed castings the dimensions of % 4 ‘ 00 
which are given in Fig. 3. The value thus y y pd 
determined was then connected with the dimen- Z 
sions of the castings and was found to be pri- Z 4 ho4co 
marily dependent on the thickness of the slide 40 #0" 
and a ratio value: 


U, = F,-U, Fie. 4. Fie. 5. 
where Fe = cross section of ae (see Fig. 4), The castings investigated in the present work 
were cast in dry-sand moulds, and harder mix- 
wall W. tufes were used than is usually the: case with 


such castings. When using softer mixtures or 
chilling the slide surfaces, a less downward 
camber in the centre is needed, whereas when 


The value i especially considers the moment at 
which solidification of the slide and wall is 
complete; which moment essentially depends on 
the amount of heat which must be carried away 


ZA 
through the unit surface. For determining c, 
from i and the thickness of the slide, the 
author has designed the graph shown in Fig. 5. FA VATA. VY, 
It was further stated that a specific lead does 
not exist, was always found to increase with & 
increasing length of bed. To make allowance PIV AA VV 
for this fact, for the value L in equation (1) 3 AY 
the author has substituted the smaller value A y, 
which considers the height of bed and the number > 4/77 ++ y, SASS 
and height of the cast-on feet. The following 
formula for A was found to be VA A 
actory : i] 
. 31 i i. 
where L = length of bed, mm, Fie. 6. 


H = height of bed, mm (see Fig. 3), ; 
H, = height of cast-on feet measured from slide making the bed in green sand, a higher camber 
surface to sole of foot, or height of en- must be provided for. In these cases the devia- 


larged track in the case of beds having tions from the formula given above may perhaps 
no feet cast on, 


l, = total length of feet measured at the junction be grasped by adding a suitable factor. , 
with the track, or total length of theen- Im some cases from constructional considera- 
larged parts of the track. tions, it is necessary to give the two tracks a 
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j 
~ Yertical Camber 
Feo. 7. 


Thus the final formula for computing the camber more or less different shape, as for instance by 
d takes the following form: reinforcing one wall or slide, or by casting a 
heavy ledge on to the wall (see Fig. 7). As 
solidification of the reinforced track starts at a 
later moment than that of the lighter one, in 

The following example will illustrate the such cases besides the vertical camber a horizon- 
method of calculation:—The camber allowance tal one occurs. Further, due to the unequal 
d is to be determined for a lathe bed casting shapes the two tracks show different vertical 
of the following dimensions: length of bed cambers which, however, cannot appear separ- 
L = 7,500 mm., height of bed H = 400 mm., ately because the cross-plates enforce an equal 
height of cast-on feet Hy = 650 mm., total common camber. Therefore, in such cases three 
length of feet = 3,500 mm., ratio value camber values must be determined, the horizon- 
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tal camber and the vertical camber for each 
track, the arithmetical means of the two latter 
values giving the vertical camber really needed 
in the centre. 

The cambered hearth is made with the aid of 
rules which, mostly at equal distance from each 
other, are embedded in the hearth at a depth 
depending on the total camber and the distance 
of the rules from the centre of the bed, as is 
illustrated in Fig. 8. The hearth sections lying 
between two rules are rammed flat and strickled 
off. After removing the rules and filling up the 
cavities left by them, a practically arc-shaped 
hearth is obtained. For the proper making of 
the hearth the partial cambers, that is, the 


90 

50 


\ 


JO 
Z Cy 
20 
RA 
Ma 
Z 


4 
3 
| 
/ 
a / 
26 
LOT 
18 
/ IG AA! 
Aid £22 
Division of Hearth 
Fie. 9. 


vertical distance of the several rules from each 
other (d-d,, d,-d,, d.-d,, d,; in Fig. 8) must 
be known. Incorrect partial cambers will give 
warped castings. As is shown in Fig. 8 the 
partial camber values are the differences of the 
various heights of are d, d,, d,, and d,, belonging 
to the chords L, L,, L,, and L,. The heights 
can be calculated from the following formule :— 


4 4 


4d + L? 
8d 
To avoid the somewhat troublesome calculation 


the author has designed the graph shown in 
Fig. 9 from which the vertical distance of the 


R= 
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several rules from the floor level can be read. 
The manipulation of the graph be illustrated by 
the following example :—The partial cambers are 
to be determined for the lathe bed casting re- 
ferred to in the first example (length L = 7,500 
mm., total camber d = 30 mm.) when the hearth 
is divided into eight parts, where the length 
of the first hearth section is to be 1,100 mm., 
not - The first partial camber, that is, the 
vertical distance of the second from the first 
rule (= floor level) is found by starting from 
point 1.1 (= 1,100 mm.) on the ordinate of the 
lower graph and going to the right in the 
direction of the arrow up to the line indicating 
the half length of bed (= 3.75 m.). From the 
intersection point one proceeds upwards into the 
top graph up to the line indicating the total 
camber (= 30 mm.); the ordinate of the inter- 
section point is 14 mm. (= first partial camber). 
The vertical distance of the third rule from the 


floor level is found by starting from point 3 L 


on the abscissa of the lower graph and going 
straight upwards into the top graph up to the 
intersection with the total camber line; the ordi- 
nate of this point is 22 mm. Then the second 
partial camber is 22 — 14 = 8 mm. In the 
same way the other partial values are found by 
3 1 5 

starting from the points gl 5b gu respec- 
tively on the abscissa of the lower graph. The 
results are given in the following table. 


Hori- Vertical 
Section| zontal distance In 
of distance | from Partial camber.| Fig. 8, 
hearth. |from first! floor marked 
rule, level. 
No. | mm. mm. 
1 1,100 mm.| 14 14 — = 14 d-d, 
2 (22 22—14= 8| d,-d, 
3 aL | 28 —22= 6| d,-d, 
4 4L 30 30 — 28 = 2 d, 
5 |§L= 3L| 28 28 —22= 6| 
6 |sL=3L| 22 22—13= 9| d,-d, 
7 4L=}L| ~ 13 13— 0=13! 


Publication Received 


Alternating Current Electric Motors and Control 
Gear. Published by Brook Motors, Limited, 
Empress Works, Huddersfield. Price 1s. 


Whilst there are many text and pocket books 
devoted to electric motors, we know of none 
which covers the ground from the same angle as 
this publication. Embracing 128 well-illustrated 
pages, it is severely practical, and as such will 
appeal to foundry executives. In it they will find 
the characteristics of their local electricity 
supply, and the horse-power required to drive 
standard types of machinery such as band saws 
and the like; such matters as the current carry- 
ing capacity of cables; fuse wires; the official 
regulations; belt power transmission, and an 
extremely useful running-cost table for a.c. 
motors are typical of the general contents. The 
book, which is convenient for the pocket, con- 
tains an invitation from the issuing house for 
recipients personally to visit their works so that 
they can ascertain how well their motors are 
made. Naturally enough, extended reference is 
made to their own lines of manufacture, but this 
is so well balanced that it adds to, rather than 
detracts from, the worth of the book. 


Now THAT WORK is back to normal at the British 
Aluminium Company’s Lochaber factory, it is ex- 
pected that the contemplated extension of the fac- 
tory will be undertaken soon and that the exten- 
sion of the water power area which has been mapped 
out will follow automatically. 
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A Forgotten lronmaking 
Centre 


From Aa CoRRESPONDENT 


The writer recently came upon a copy of the 
third edition of ‘‘ Leigh’s Guide to Wales and 
Monmouthshire,’’ published in 1835, which gives 
a vivid though brief account of the ironmaking 
industry in and around Merthyr Tydvil a cen- 
tury ago. In those days Cyfarthfa works alone 
employed 4,000 men. To-day the industry has 
vanished, due to economic disabilities which 
rendered it impossible to compete with works on 
the seaboard having the advantages of imported 
high-grade ores and little or no rail transport 
charges on either raw or finished materials. 

The industry has travelled far since the 
appended extracts were originally written; but 
while the productive capacity of furnaces and 
the types of machinery employed in those early 
days, compared with present practice, may seem 
painfully small and inadequate, a great debt of 
gratitude is due to those old pioneers who, with 
very imperfect knowledge and primitive plant, 
nevertheless made great improvements in pro- 
ductive methods and left a legacy of experience 
which has been a valuable contribution to the 
science of iron- and steel-making. 


** Merthyr Tydvil is remarkable for the number 
and extent of.its iron-works, the whole of the 
surrounding district, eight miles in length and 
four in breadth, abounding with iron ore and 
coals.” 

‘** Amongst the largest iron-works are the 
Cyfarthfa, half a mile distant, belonging to Messrs. 
Crawshay. They consist of seven blast-furnaces, 
and two, nearer to the town, with fineries, air and 
puddling furnaces, mill-forges, etc., to correspond. 
The blast required for the furnaces was formerly 
produced by a_water-wheel fifty-two feet in 
diameter: but this has been taken down some 
years, and its place supplied by two steam-engines, 
one of eighty horse power and the other of 
seventy-five. The latter is a very beautiful engine, 
on Boulton and Watt’s principle, constructed on 
the spot, and finished with three boilers and a 
condensing apparatus. The blast-cylinder is 100 
inches in diameter. Some idea may be formed of 
the force employed, from the fact, that the blast 
impels the flame through the ore piled up in the 
furnaces to a height of sixty feet.’ 

‘The rolling-machines, by which the iron is 
drawn out into bars, are put in motion by two 
water-wheels, one of which is thirty-nine and the 
other twenty feet in diameter.”’ 

‘* The ore and the coals employed in the works 
are both found only a mile distant, and are 
brought here on rail-roads.”’ 

‘* Each of the furnaces is capable of producing 
about sixty tons of iron per week, and some have 
been known to produce as much as 100 tons; but 
they are seldom all in use at the same time, one 
at least generally being extinguished and under 
repair. This establishment employs about 4,000 
workmen. Connected with the works are upwards 
of 120 miles of railroad, and several thousand 
wagons.” 

‘©The Pendarron Iron-Works are situated nearer 
to the town, but are not so extensive as the 
Cyfarthfa.”’ 

‘“The Dowlas Iron-Works, about two miles 
distant, are on a very large scale. One of the 
steam engines employed here is of immense power.” 

‘‘'The enormous collections of cinders and refuse 
from the ore, which are heaped up in the vicinity 
of the iron-works, will astonish the traveller who 
views them for the first time. On the road 
towards Neath they absolutely rival in magnitude 
the neighbouring hills.”’ 

‘The Canal from Merthyr to Cardiff was com- 
pleted in 1798, and is navigable for barges of 
100 tons. It is twentysix miles in length, has 
forty locks, and is crossed by an equal number 
of bridges. In some places it skirts precipitous 
mountains 300 feet above the Taaf, which flows 
parallel with it. In order to avoid interruption in 
the transportation of the produce of the iron- 
works during dry seasons, when the canal is 
scantily supplied with water, a Railway was made 
in 1804, for the distance of about ten miles, along 
which laden wagons, constructed for the purpose, 
are conveyed.” 
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The Design of 


If one has been asked to produce a cast steel 
structure or component part the problem is 
simply one of producing a drawing of that part 
so that a pattern can be built and castings pro- 
duced therefrom. The experienced designer will 
probably first make a rough sketch of what he 
has in mind and then call in an engineer from 
the steel foundry that will be called upon to 
produce the casting. The latter will usually be 
able to offer helpful suggestions as to proportion- 
ing the piece; where sharp angles should be 
avoided ; sectional thicknesses equalised as much 


= 
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as possible; where slightly tapering members 
should be used, and where metal thickness can 
be cut down without compromising useful 
strength. 

The question of tapering certain members is 
most important. One foundry might cast the 
pattern in a horizontal position; another vertic- 
ally, but in either case taper must be provided 
so that the pattern can be removed from the sand 
without injuring the mould. Without consulting 
the foundry that will make the castings, the 
taper might be carried out in such a way as to 
make the production of good sound castings an 


%, 
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extremely difficult procedure, if not impossible. 
Fig. 1 illustrates the principle of slightly tapered 
sections. If cast in the upright position shown 
in the diagram, the slightly heavier section, at 
the top, helps to ‘‘ feed down ”’ the molten steel 
so as to secure maximum density. The cross 
section being slightly larger and the volume of 
molten steel correspondingly greater at the top 
than at the bottom, the heat of the “ feed ”’ 
metal is not dissipated as readily, which means 
that solidification progresses from bottom to top 
and liquid steel above feeds down by gravity to 
occupy any space which otherwise would be left 
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Fie. 8.—Cast Steet Tee Sections. 


by the contraction of the solidifying metal. It 
is very important, therefore, to know in what 
position the foundry will pour the castings. 
After that the proportioning of wall-thicknesses 
from top to bottom will be relatively safe and 
easy. 

There is another question involved in deter- 
mining taper, which should be determined by 
the manner in which the moulds will be made. 
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Steel Castings 


Mr. Raymond L. Collier writing in the last 
edition of the ‘‘Iron Age” toreach Europe 
under the caption ‘‘ Streamline your Steel Cast- 
ings’? has set out some really practical hints 
which are detailed in the following article. 


In general, moulds consist of two sections, cope 
and drag, part of the cavity to be filled with 
molten metal being formed in each section. The 
dividing line between that part of. the pattern 
to be formed in the cope and that to be formed 
in the drag is called the “‘ parting line.”’ Draft 
or taper is generally started from this parting 
line as a base point, the casting members being 
tapered down as they extend upward or down- 
ward from the parting line. Unless the designer 
knows where this line will be located by the 
foundryman, he is not in a position to specify 
correct taper for the various parts or members 
of the casting. 

A steel casting with wall-thicknesses which are 
almost uniform throughout will be found most 
satisfactory, as there is less chance of internal 
defects. A given volume of molten steel will 
show a definite shrinkage after solidifying and 
cooling, and this shrinkage must be allowed for 
in building steel casting patterns. Moreover, 
the designer must bear this in mind when he 
does his work. Certain metal shapes result in 
different shrinkage coefficients, which means that 
for best results the steel foundryman, who has 
learned from experience these peculiarities of 
cast steel under varying conditions, should be 
consulted during the drawing board stage of 
casting design. Adequate rigidity and strength 
can often be achieved without excessively heavy 
sections, through the use of ribs or webs, but 


Fig. 4. 


Fig. 5. 


when two or more ribs are allowed to come to- 
gether at a common centre, it usually causes 
trouble in the foundry. This trouble arises 
since the point at which ribs meet is consider- 
ably thicker than the surrounding sections. Un- 
less these points can be fed with molten steel 
until they have solidified, the surrounding sec- 
tions will solidify first and leave a nodus of 
liquid steel isolated from the source of supply 
of the feed metal. As it solidifies it undergoes 
shrinkage, and if there is no supply of liquid 
steel available to compensate, a so-called shrink- 
age cavity will be formed. 
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Such cavities may not be detrimental in some 
instances, but in the case of critically stressed 
parts, their presence would be unthinkable. 
That suggests another reason why the foundry- 
mam should work with the designer; the former 
will thus learn what the service requirements of 
the casting will be and the kind and direction 
of the stresses, if any, which it must withstand ; 
the latter will learn what limitations are im- 


Wes 


157 


posed by the casting process and how these may 
be overcome. 

Fig. 2 shows how ribs or webs can sometimes 
be staggered so as to avoid “ hot spots ’’ and re- 
sultant shrinkage cavities. Fig. 3 shows another 
method of preventing localised ‘‘ hot spots.’’ In 
this instance a hole is provided at a point which 
avoids concentration of metal volume and at the 
same time in no way impairs the purpose and 
strength of the bracket web shown in the sketch. 

One would normally think that the heavier the 
section, the stronger the casting. Within limits 
this is true. A notable exception, however, is 
illustrated in Fig. 4. The sketch on the left 
shows what may happen if an attempt be made 
simply to add more metal at a point which is 
not directly fed with molten steel until it has 
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Fig. 7.—Cast Street Cross Secrions. 


solidified. The internal and external radii of a 
corner section should be measured from a com- 
mon centre, as shown in the right-hand sketch 
in Fig. 4. 
Composite Structures 

If the requirements be such that a strictly 
uniform wall thickness cannot be maintained 
and it is necessary to join heavy sections to 
lighter ones, this should always be accomplished 
by a gradual transitional taper. If the appli- 
cation will not permit of such transitional taper, 
it may be found entirely practical to produce 
two castings and weld them together. If an 
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integral casting be essential, there remain certain 
means at the foundry’s disposal which can be 
employed to bring about normal solidification, 
but such expedients (the use of chills, etc.) are 
not recommended unless essential. 

Castings lend themselves admirably to welded 
assembly since their characteristics are very 
similar to those of rolled steel. Then, too, the 
bevelling, chamfering or notching necessary in 
preparing for the “laying in’ of the weld 
metal can be provided in the pattern and the 
mould so that a minimum of grinding or machin- 
ing is necessary in order to prepare them to 
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Fig. 10.—CHANGING FROM A LIGHT TO A 
Heavy Section 1n Cast Stee. 


be joined together or attached to rolled steel 
members. Sharp corners (Fig. 5) are rarely en- 
countered in a well-designed steel casting. If 
a sharp corner be essential it is usually accom- 
plished by machining, after the casting is made. 
Where bosses are used in conjunction with cored 
holes it is good practice to ‘‘ streamline ’’ them 
in the manner illustrated in Fig. 6, the object 
being always to maintain uniform wall section 
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and avoid sharp corners. When uniform sections 
are impossible, as in the case illustrated, a 
compromise is the only practical answer. 

The other sketches presented show in general, 
preferred methods for designing specific struc- 
tural details. The closer the design adheres 
to preferred technique and the closer the de- 
signer works with the foundry, the better the 
resulting castings are likely to be. 


Pattern Equipment 


Some foundries use one general type, others 
different types of pattern equipment. It is 
good practice to determine which foundry will 
produce the castings so that patterns best 
adapted to its use can be provided. A large 
percentage of the foundries have their own com- 
mercial pattern shops, manned by skilled crafts- 
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Fig. 11.—Jorntnc Two Cast Steet SECTIONS 


AT AN ANGLE. 


men, fully acquainted with all factors vital to 
the production of highest quality steel castings. 
Even though the foundry is not permitted to 
make the pattern (a practice which will usually 
be found most satisfactory), it should be con- 
sulted as to the type of pattern it would like 
to have. Such precautions will reduce produc- 
tion delays to a minimum and will generally 
result in a better ultimate product. , 

Many designers and engineers have found from 
experience that it pays in the long run 
to work with the steel foundrymen from the 
rough sketch stage to the time the pattern is 
placed in the sand. The foundrymen are glad 
to give this service as it will often obviate major 
difficulties when later they are called upon to 
produce the castings. 


Toughness of Cast Irons 


By some unaccountable error we printed Fig. 4 
of Mr. Harbach’s Paper on ‘‘ Toughness of Cast 
Irons from Transverse Stress/Strain Curves ”’ 
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twice and omitted to include Fig. 3. The graph 
printed herewith makes good the omission. We 
very sincerely regret this mistake. 
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A Comparison Between Large Cast 
Tooth Wheels and Machine-Cut 
Gears 


By Joun T. SNeyp. 


One of the best methods of making large tooth 
wheels is by the aid of a wheel moulding 
machine, such as, for example, that made by 
Wm. Whittaker & Sons, of Oldham. On this 
machine wheels ranging from 4’in. to 12 ft. in 
dia. can be made, including spurs, bevels, heli- 
cals, worms, double wheels and sleeve wheels. 
It is practically impossible for a patternmaker 
to make a pattern for a large tooth wheel, hav- 
ing all the teeth exactly alike, which is essential 
for true and efficient gearing. Moreover, there 
is tue problem of loosening the pattern to over- 
come, for a bad draw generally involves restart- 
ing. 

The cost of the patternmaking for machine 
moulding is comparatively small; only a strickle 
board is required for the top part, and the wheel 
bed, and core boxes to form the arms, boss and 
the internal pattern of one tooth. Specially 
adaptable circular boxes are used, as the machine 
spindle and the bore in the moulding box corre- 
spond, thus automatically centring themselves. 
The bottom part is rammed up on the machine 
in green sand, using strong sand in the boss, 
with the surface being smoothed off by the 
strickle. 

When complete, the arm of the machine con- 
taining the pattern of one tooth is swung into 
position and adjusted, great care being taken 
in setting the tooth block perfectly square in 
every way. The teeth are then rammed up, one 
at a time, in a special mixture of “ tooth” 
sand, the table of the machine rotating at fixed 
ratio in relationship to the number of teeth 
desired in the wheel, whilst the arm containing 
the tooth block remains stationary, ready for 
the next tooth to be rammed up. Wherever pos- 
sible, the tooth pattern is drawn inwards, but 
in the case of a bevel or helical the pattern is 
naturally withdrawn upwards or squarely. 

After the teeth have been rammed up, the 
mould is placed on the foundry floor, finished, 
using plumbago blacking, and skin-dried. 
Meanwhile, the top part has been rammed up 
in close proximity to the machine, using the 
other half of the strickle board. 

In many cases these castings are cast in a 
steel-mix iron, having two downgates on the 
boss and a small riser on the rim, being rod-fed 
down the two runners. This method could be 
an excellent basis for mass production, where 
all the teeth are alike, as it will produce efficient 
gearing and perfect balance. It is cheap, and 
gives a correct size of wheel. It is also possible 
to get within a margin of 2 per cent. of rejec- 
tions, and generally, if one does occur, it is due 
either to scabbing on the bed or swelling of the 
teeth, which are faults usually attributed to the 
moulder. By having the teeth cast, the metal 
crystallises in its natural form, at right angles 
to the cooling surface, while, when the teeth are 
cut, this advantage is lost, as it causes the 
teeth to be decidedly weaker at the base. 

In the majority of cases, these wheels are 
ordered to be cast split, which bestows another 
advantage. Split cores of cast iron, immersed 
in tar while red hot and sprinkled with parting 
sand, are sometimes used, as are also cores made 
of oil-sand, but the best results seem to be 
obtained by using cores of a mixture of red 
sand, manure and a sprinkling of core gum. 

Machine-cut gear wheels must be made from 
gear blanks, and this is a most difficult problem. 
When of serious weight, these blanks have to 
be made in dry sand, and great care must be 
taken with the mould and to the melting 
arrangements, whilst the quality of the mixture 
and its composition must be controlled to ensure 
the machinability of the casting. These blanks 
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are put to the severe test of having the three 
faces machined, that is, top and bottom of the 
boss; all the outside and top and bottom of the 
rim, and eventually deep gashes cutting into the 
heart of the casting, are made at very short 
intervals in the rim. The boss is also bored 
and slotted for a keyway, and at the least sign 
of porosity the casting is rejected. 

The teeth are not cut out until after the cast- 
ing has already undergone these tests described, 
and when these have reached an advanced state 
before a fault is detected, the expense is con- 
siderable. The chief difficulties encountered are 
dulled iron, dirt on the face of the mould, 
sponginess round the centre core, and, the most 
prevalent of all, porosity at the base of the 
teeth, this only being discovered after the teeth 
have been cut. 


Book Review 


Metal Castings. By H. L. Campbell. Published 
by Messrs. Chapman & Hall, Limited, 
11, Henrietta Street, London, W.C.2. Price 
15s. 


This book, as the author clearly states, has 
been prepared to assist in the organised study of 
the materials and processes employed in the pro- 
duction of metal castings. It is written in a 
simple and non-technical manner which should 
appeal to students and apprentices entering the 
foundry industry, and to the practical man 
desirous of improving his knowledge of the trade 
and to the engineer who is anxious to have some 
record of one of his principal raw materials. 

The volume is well bound, printed and illus- 
trated, and contains an adequate bibliography at 
the end of each chapter, together with typical 
review questions. 

Most of the matter published deals with the 
metal casting practice of the United States, and 
this may require some modification if it is to be 
of service in this country. For example, in the 
data tabulated at the end of the book the table 
relative to standard crucible sizes is of no prac- 
tical value as in Britain they are entirely dif- 
ferent. The same applies to all the metal speci- 
fications given. 

The book covers the production of castings in 
cast iron, malleable iron, steel and non-ferrous 
metals. Most of the text dealswith cast iron and 
the author has been inclined to deal unduly 
briefly with castings made in other metals. For 
instance, out of the 318 pages in the volume, 
only about 30 are devoted to the production of 
castings in the various non-ferrous metals. The 
book would undoubtedly have been of consider- 
ably greater value if a more even balance had 
been obtained between sections. Furthermore, 
there is a paucity of information in connection 
with the question of gates and risers, and little 
mention has been made of pouring practice, par- 
ticularly as regards ladle design. 

In some aspects the book is not modern enough 
for 1936. No serviceable details are available for 
such modern plant as rotary melting furnaces for 
cast iron, the ‘‘ Wheelabrator ’’ system of clean- 
ing castings, etc., whilst the matter dealing with 
non-ferrous metal melting is particularly poor. 
On the whole, however, the book should prove of 
considerable service to all those beginning the 
study of foundry practice. 


Catalogue Received 


Pyrometers. Metalectric Furnaces, Limited, 
Cornwall Road, Smethwick, Birmingham, have 
prepared a four-page leaflet which describes and 
illustrates a line of indicating pyrometers reading 
up to 1,300 deg. C. The junction boxes are wired 
for six connections. 
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High-Frequency 
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Electric Melting 


Furnace Equipment’ 


(STOBIE PATENTS) 
AN INSTALLATION AT THE WORKS OF JONAS & COLVER 


(NOVO), 


The firm of Jonas & Colver (Novo), Limited, 
was founded in Sheffield during the year 1870, 
when steelmaking operations were first begun in 
the Novo Steel Works. It is interesting to note 
that in the earliest days the whole of the steel 
produced was made from wrought iron by the 
cementation process followed by forging. There 
was only one process of steel melting, namely, 
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the crucible process, which is still used for the 
production of some special steels, but other pro- 
cesses for melting have since been developed, 
culminating in the introduction of electric fur- 
naces. Throughout its history the firm has con- 
sistently installed the most modern types of 
equipment not only for melting purposes, but 
also for further processes in steel manufacture. 

One of the most recent additions to the equip- 
ment of the works is a Witton high-frequency 
melting installation, comprising two furnaces, 
together with the necessary electric converting 
plant, condensers, switch and control gear, etc. 
The capacity of one furnace is 4 ton and that of 
the other 100 Ibs. The whole of this plant was 
manufactured by the General Electric Company, 
Limited. 


Advantages of High-Frequency Melting 

The development and practical application of 
the high-frequency furnace has probably had a 
more pronounced influence on steelworks practice 
than any other individual innovation during the 
last twenty or thirty years. There has been a 
rapid growth both in the capacity of the unit 
and also in the number of equipments which 
have been installed during the last year or two. 
These advances afford an indication of the im- 
portant economic and metallurgical advantages 
which are peculiar to this type of furnace. Its 
chief application has been to the production of 
high grade carbon and alloy tool steels and other 
complex alloys such as stainless and heat-resist- 
ing steels, mainly from clean material of known 
composition. The conditions pertaining to their 
manufacture in the casting shop are virtually 
those associated with laboratory methods so far 
as precision, control and cleanliness are con- 
cerned. 

The steel made in the high-frequency furnace 
on a commercial basis is found to be of excep- 


* Extracted from the “‘ G.E.C. Journal,” Vol. VII, No. 2, 1936. 
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tional purity and uniformity of analysis. Stain- 
less, and other steels which contain high per- 
centages of chromium, tungsten, molybdenum 
and other alloying additions are made without 
appreciable loss of these constituents and with- 
out carbon increment or the picking up of sul- 
phur or other deleterious elements. 

So far as uniformity of product is concerned, 
it has been proved that if more than one ingot 
is poured from one melt, each ingot and every 
part of each ingot gives practically the same 
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Fic. 2.—Fiux Distrisution Wirron 
Frequency Furnace with CHARGE MOLTEN. 


analysis. This is due to the well known stirring 
effect within the molten charge which is in- 
herent and peculiar to the high-frequency fur- 
nace. Another interesting feature of this type 
of furnace is the small mass and weight of the 


Fic. 4.—Inpuctor Com or Hicu- 
Frequency Exvectric FURNACE 
(Stopie Patents). 


refractory lining. This enables the furnace to 
be used intermittently without appreciable in- 
crease in current consumption. It also enables 
alternative furnaces to be worked off the one 
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plant with reasonable economy, thereby increas- 
ing the flexibility of the plant and adding appre- 
ciably to its general adaptability and usefulness. 
This feature also renders the pouring tempera- 
ture of the steel susceptible to more precise con- 
trol than is possible with other types of furnaces. 
When it is desired to superheat the charge prior 
to pouring, this can be achieved in a few 
minutes. 

Working conditions are greatly improved, as 
may be judged from various of the illustrations. 
They are clean, and so far as the workmen are 
concerned, comparatively cool and comfortable. 
In this connection it may be pointed out that 
in the high-frequency electric melting furnace 
there is no temperature gradient between the 
source of heat and the charge; the heat is actu- 
ally generated within the charge itself, which 
is hotter than the crucible or furnace containing 
it. The advantages enumerated are obtained 


“ow 


Fig. 3.—Comparative Fiux Distrisution or 
Coretess Tyrer Furnack with CHARGE 
MOoLren. 


without any corresponding increase in working 
costs. In general, the current consumption per 
unit of output is low in comparison with the arc 
type of furnace, and the cost of electrical energy 
usually compares favourably with the fuel costs 
of other types of furnaces. The cost of elec- 
trodes, which is not inconsiderable with arc type 
furnaces, is eliminated. Labour costs are low 
and, owing to the long life of the refractory 
lining, maintenance costs per ton of steel pro- 
duced compare very favourably with those asso- 
ciated with other types of furnaces. 


Principles of the High-Frequency Furnace 

The high-frequency melting furnace has been 
described previously,t but for the purposes of 
this article it is proposed to restate briefly its 
general construction and the principles upon 
which it is designed, with particular reference 
to the Witton furnace, which is based on Stobie 
patents. The fundamental parts of this type of 
high-frequency furnace—shown diagrammatically 
in Fig. 1—consist of (1) a spiral water-cooled 
inductor coil A; (2) the charge to be melted B; 
(3) the furnace lining C which serves as a 
crucible and heat insulator of the charge from 
the inductor; (4) an external laminated silicon 
steel core D consisting of four (or more) vertical 
external legs and bottom yokes with a fore- 
shortened central core; and (5) a metal case 
K which supports the furnace as a whole and 
enables it to be tilted for pouring, ete. 

If an alternating current is passed through 
the inductor coil A, a magnetic field is set up 
in a similar manner to an ordinary solenoid. 
This magnetic field will pass through the closed 
electrical circuits made by the pieces of metal 
which comprise the charge and will induce there- 
in a voltage ani consequently a current flow, 
which heats the charge during the preliminary 
stage. If the charge is magnetic, the reluctance 
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n 


she = 
she 
she = 
ort 
ed 
gn 
St- 
ire 
ld, 
ost 
the 
ath 4 
A 
‘ice 
of 
ro- ‘ 
La 
uld | 
the 
lan | SS 
me \ 
jus- | 
thee | 
ical 
the 
and 
be 
the 
ible 
rac- 
di f.. 
eci- 
in 
‘ous 
had 
ttle 


160 


of the magnetic path is initially low and in- 
creases as the charge becomes heated and non- 
magnetic. 

Due to the skin effect in both the charge 
and the inductor coil caused by the high fre- 
quency of the supply, current can flow only 
on the surface of the charge and the inductor, 
the depth of penetration being only a few milli- 


Fig. 5.—INTERIOR oF FURNACE WitH CoRES 
IN Position. 


metres. Under molten conditions the magnetic 
lines through the charge are generally as 
shown in Fig. 2. It will be seen that the 
flux produced by the inductor in effect inter- 
links with a thin cylinder of metal of com- 
paratively high resistance, causing a current to 
flow round the cylinder, thus raising its tem- 
perature. 

The Witton high-frequency furnace incor- 
porates the distinctive feature of the Stobie 
patent which covers the high permeability steel 
core external to the inductor, Figs. 1 and 5. 
This core decreases the reluctance of the external 
magnetic circuit and thereby raises the inherent 
power factor. Further, this distinctive feature 
gives a high coupling factor between the in- 
ductor and the charge, particularly at the be- 
ginning of the melt, when the direction of the 
flux lines is controlled by the core. This is 
seen by comparing Figs. 2 and 3. Again, when 
this special shroud is not used, shields have to 
be placed outside the inductor to prevent the 
external field from, the conductor spreading and 
cutting local ironwork with resultant parasitic 
losses. Such copper shields are unnecessary in 
the Witton high-frequency furnace because the 
external flux passes through the steel shroud, 
which at the same time forms the basis of a 
very strong mechanical construction. 


Construction of the High-Frequency Furnace 

The general construction of the two furnaces 
built for the installation under consideration 
is shown in Figs. 4, 5 and 6, these views being 
of the }-ton furnace. 

The water-cooled inductor, Fig. 4, consists of 
a number of turns of copper tube wound in 
four sections and connected in series. Each 
section of inductor is formed of one length of 
tube without any joints. Four sections are 
employed to enable sufficient water for cool- 
ing purposes to be passed through the 
inductor at a reasonable pressure. Insulation 
of the copper turns from each other is effected 
by treating the copper tube with a special in- 
sulating medium and covering this with a mica- 
silk tape. Further protection is given by means 


FOUNDRY TRADE JOURNAL 


of asbestos tape which is impregnated with a 
moisture-proof insulating medium. This extra 
protection is partly to meet thermal conditions 
and partly to afford greater mechanical strength. 
The method of insulating prevents moisture con- 
densation on the cool copper tube, and also 
maintains the insulation at a low temperature 
in spite of the high-temperature gradient be- 
tween the charge and the copper inductor. 

Copper bars are employed for connections 
between the inductor and the isolating plugs 
at the base of the furnace. By employing isolat- 
ing plugs instead of flexible leads, an exception- 
ally rigid construction is obtained. The ex- 
ternal core D, Fig. 1, is built up of silicon 
steel laminations. Its construction is Shown in 
Fig. 5. 

Furnace Cooling System 

A closed water system is used for cooling the 
inductor coils. An electric motor driven pump 
circulates water from a conservator tank, first 
through a water cooler, then through the coils, 
and finally over water flow relays to the con- 
servator tank. Air from outside the building 
is forced through the pipes of the cooler by 
an electric motor-driven fan. A make-up water 
supply controlled by a valve facilitates the addi- 
tion of water to the system to compensate for 
losses. 

The four sections of the inductor of the 
larger furnace are fed in parallel, and the flow 
of water can be regulated to each section. The 
water passes to and from the inductor through 
rubber hose, which possesses sufficient flexibility 
to allow the furnace to be tilted without break- 
ing the water columns, and_ insulates the 
parallel water paths from each other and earth. 
After passing through the furnace the water is 
run through thermostats and over water flow 
relays in each parallel water circuit. If, there- 
fore, the water flow is reduced to a dangerous 
extent in any of the parallel paths, these relays 
cut off power. In the case of the smaller fur- 
nace, there are two parallel water paths through 
the coil. 


Tilting Gear 
The tilting gear is of the lip-axis or nose 
pouring type. It is electrically operated amd 
provision is made for automatically switching off 
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from the inductor and the supply is carried out 
by means of isolating plugs situated at the 
bottom of the furnace. 


Lay-out 
A general view of the melting shop in which 


the furnaces are installed is shown in Fig. 7, 
and a near view of the furnace platform is given 


Fic. 6.—INTERIOR oF FuRNACE witH INDUCTOR 
Com IN Posirion. 


in Fig. 8, in which the furnace control panel is 
indicated on the left hand. The tilting gear is 
immediately below the furnace, while the elec- 
trical machinery and control gear is arranged 
in an adjoining sub-station. 


Electrical Equipment 
The capacity of the principal Witton high- 
frequency furnace at Novo Steel Works is } ton. 


Fie. 
the supply before any earthed metal work 
emerges through the working platform. The 


winch controlling the tilting gear is provided 
with an electro-magnetic brake, while a friction 
brake is automatically inserted during lowering 
operations. Disconnection between the leads 


7.—GENERAL ViEW oF MELTING 


SHop. 


It is rated at 150 kw. for a melting time of 2 
to 2} hrs., this rating being fixed to suit the 
convenience of the user. The voltage of supply 
is 1,200 and the frequency 1,000 cycles. In 
addition, there is installed a further furnace of 
this type with a capacity of 100 lbs. Apart from 
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these furnaces, the following form the main sec- 
tions of the electrical equipment :— 
(1) A 150 kw. motor-alternator set for con- 
verting the incoming power supply at 350 
volts, 50 cycles, 3 phase, to 1,200 volts, 1,000 


cycles single phase current, which is the 
system supplied to the furnace. 

(2) Group of condensers for power factor 
correction. 

(3) Control gear, which includes (a) switch- 
gear for the incoming 350 volt, 50 cycle supply 
and control of the motor of the motor-genera- 
tor set; (b) furnace control panel, which con- 
trols the electrical operation of both furnaces; 
and (c) the relays and remote controlled con- 
tactors for controlling and protecting the 
plant. 

(4) Electrically driven pump for circulating 
the cooling water. 


Motor-Alternator 

Since it was decided to use a frequency of 
1,000 cycles per sec., the design of the alternator 
presented several. problems. The speed was 
chosen at 1,450 r.p.m., this being a suitable 
speed for the 3 phase, 50 cycle induction motor 
driving the alternator. The number of poles re- 
quired at this speed to give an output frequency 
of 1,000 cycles is 84. 

To make an ordinary salient pole alternator of 
this output with such a large number of poles is 
a practical impossibility owing to the very small 
pole-switch which would have to be used. It 
was therefore decided to employ a homopolar 
type of machine. The stator contains two lami- 
nated cores, each provided with a winding placed 
in slots. These windings have the output volt- 
age induced in them and are connected to the 
terminals. In between the two cores is placed a 
single circular field coil for providing the d.c. 
excitation. The rotor has no windings, but con- 
sists of a solid steel cylinder with axial slots on 
the surface corresponding in number to the 
number of poles. When the rotor rotates, the 


flux at a given point in the stator varies as the 
rotor teeth pass it, thus inducing a voltage in 
the stator winding. 

In an ordinary salient pole alternator the ex- 
ternal field is extremely small, since the north 
and south poles are all symmetrically balanced 
In the homopolar design, 


against each other. 
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number of small sections in order to minimise 
the skin-effect. This was done by employing 
cables consisting of a large number of strands. 
The winding was also designed in such a way 
that the number of sweated joints is a minimum. 
The most suitable voltage for the furnace and 
alternator was found to be 1,200 volts, and the 
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of the condenser bank are arranged so that they 
may be added as and when required. The steps 
have been chosen so that the power factor may 
be maintained between 0.95 lagging and 0.95 
leading. The condensers consist of a number 
of naturally cooled boxes containing oil immersed 
condenser spools of special design. 


Fic. 9.—Srart oF THE Pouring OPERATION. 


output of the alternator is 150 kva. single 
phase. The motor is a standard 250 h.p. slip- 
ring machine running on the 350 volt supply at 
1,450 r.p.m. 
Condenser Equipment 

The inherent power factor of the Witton high- 
frequency furnace is higher than that of other 
furnaces of similar general type, but it is im- 
practicable, and undesirable, to build a genera- 
tor to supply energy even at this increased 
power factor; hence condensers are provided to 
give the necessary wattless current and allow the 
alternator to operate at approximately unity 
power factor. 


Fig. 8.—NearR View OF THE FuRNACES—}-TON FURNACE ON THE LEFT AND 
SMALLER FuRNACE ON THE RiGHT. 


netic leakage might produce losses. 


Owing to the high-frequency it was necessary 
to divide the stator conductors up into a large 


however, the external field may reach quite high 
values, and it is important to use non-magnetic 
materials in all parts of the frame where mag- 


The power factor falls during the melting pro- 
cess as the charge changes from the solid mag- 
netic state to the molten and non-magnetic state. 
Therefore, in order to maintain approximately 
unity power factor, the output from the con- 
denser bank must be variable, and the sections 


Furnace Efficiency 
There are so many variable factors which in- 
fluence furnace efficiency that, when giving 
specific figures, due regard must be paid to ser- 
vice conditions. Furnace efficiency is governed 
by the following considerations :— 

(1) The time of melting. 

(2) The type of steel to be melted, its pour- 
ing temperature and the time allowed for the 
chemical reactions and refining. 

(3) The type of charge, i.e., the size of raw 
material, method of packing and attention 
given to the closeness of packing during the 
preliminary melting stage. 

(4) The type and thickness of lining and its 
temperature at the start of the melt. 

(5) Efficiency of the generator plant and 
condensers and heavy current leads. 


Certain points in these considerations call for 
comment. In regard to the time of melting, 
there are considerable heat losses which are de- 
pendent practically on time alone; it follows that 
with a lower kw. rating, i.e., a longer time of 
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Fie. 10.—Curves COMPARATIVE 
ConsuMPTION oF FuRNACES OF VARIOUS 
Sizes, Time. 


melt, the power consumption per ton must be 
higher. The curves shown in Fig. 10 give an 
indication of the variation in electrical consump- 
tion per ton for furnaces of various sizes and 
ratings. Again, the rate at which the charge 
is melted at the beginning of the heat depends 
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greatly on the type of charge. In order to 
ensure maximum efficiency it is desirable in 
general to fill one-quarter of the furnace with 
heavy material, the remainder of the charge con- 
sisting of lighter material. 

Of the two main types of furnace lining gener- 
ally employed, i.e., acid and basic, an acid lin- 
ing offers more resistance to the heat flow be- 
tween the inductor and the charge than a basic 
lining, as the heat transference through the 
basic lining is about 60 per cent. greater. The 
thickness of the lining also affects the heat loss 
as well as the closeness of coupling between the 
inductor and the charge. Further, a consider- 
able amount of heat may be lost during the 
period between pouring the molten charge and 
the start of a new charge, due to the heat lost 
by the lining on account of radiation and heat 
transference to the cooling water. : 


Control Scheme 


There are two incoming 350 volt 3-phase 
feeders, and one supplies power for the 
operation of cranes and other appliances 
in the melting shop; this latter supply 
is controlled by an_ oil-immersed drawout 
pillar. The feeder which supplies power to the 
furnaces is brought to a sheet steel cubicle. 
Its equipment includes isolating links and an 
oil circuit breaker controlling the supply to the 
stator of the induction motor which is started 
by standard methods. A tapping from the 
feeder to a switch-fuse box feeds the auxiliaries 
and operating circuits for the furnace equip- 
ment. 

The centre point of the generator is 


earthed through a current transformer, 
and the iron core of the furnace is 
earthed. The generator supplies both the 


furnaces, a hand operated changeover switch, 
mounted in the basement connecting the re- 
quired furnace. Each pole of this switch is 
in two parts to give sufficient current carrying 
capacity, and each blade of the switch is fitted 
with double pole push switches the contacts of 
which are connected to perform the following 
functions :— 


(a) To prevent the high-frequency circuits 
being made alive unless the changeover 
switches are properly closed in one direction 
or the other. 

(b) To shut down the high-frequency supply 
immediately if an attempt is made to operate 
one of the switches when the high-frequency 
power is on. 

(c) To connect the appropriate water flow 
relays, thermostats and main furnace auxiliary 
contacts in circuit. 

(4) 'To give lamp indication on the furnace 
control panel of the position of the changeover 
switches. 


The high-frequency current cannot be switched 
on until one or other of the furnaces is in cir- 
cuit, otherwise the condensers are liable to be 
damaged. Control of the high-frequency circuits 
is effected from the furnaceman’s panel, on 
which is mounted the principal apparatus, such 
as, (1) ammeter, power factor meter and volt- 
meter in the high-frequency circuit; (2) ammeter 
in the generator field circuit, and (3) control 
handle for switching the high-frequency circuits 
on or off the furnace; lamp indication. 

When the motor-generator set and water cool- 
ing apparatus have been started, and the change- 
over switch has connected one of the furnaces to 
the power unit, the whole of the control is 
carried out from the furnace control panel. 
When the furnaceman is ready for power to be 
switched on to the furnace, he momentarily 
operates the starting handle on the control panel. 
This initiates the switching sequence, provided 
that interlocks and protective features indicate 
correct starting conditions. 

Since the alternator field is weak, the high- 
frequency voltage will not rise very much, and 
to increase the power up to normal the field 
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controller on the furnace panel must be oper- 
ated in the increase power direction and held 
over until either the voltage or current has 
reached the marked value on the meters. As 
the heat proceeds, the changing conditions in 
the furnace will alter the power input and 
this is adjusted from time to time to maintain 
the maximum power input. The regulation of 
the condenser banks is also effected from the 
furnace control panel by contactor operation. 
When the power factor meter indicates a lagging 
power factor an additional bank-of condensers 
may be added by operating the control handle 
provided on the furnace board for this pur- 
pose. In this installation the direct switching 
of condensers at full voltage has been ,avoided. 
This gives a greater margin of safety. 

Before changing the capacity of the conden- 
ser system, circuit arrangements are made to 
cut off the high-frequency power and _ restore 
it again after altering the number of condenser 
banks in circuit. In order to simplify this 
control operation from the point of view of 
the furnaceman, and also to prevent switching 
mistakes and to effect such changes in as short 
a time as possible, a remote controlled sequence 
is initiated by operating (momentarily) the con- 
trol handle either to raise or lower the power 
factor; the operations which follow are :— 


(a) The motor operated drum controller for 
cutting off the high-frequency power is ener- 
gised. 

(6b) This drum operates contacts to open the 
field contactor. 

(c) After a suitable time delay the generator 
main contactor is opened and this drum con- 
troller stops. 

(d) A second drum controller is started up 
to switch in or out a bank of condensers in 
accordance with requirements. 

(e) The starting drum controller is again 
started to switch on power by closing the main 
generator contactor and field contactor, and 
power is restored to the furnace. 


The above description of the control scheme 
applies in general to the operation both of the 
4-ton furnace and the 100-lb. furnace. It is 
obvious, however, that when changing over from 
one furnace to the other, certain points will 
have to be attended to, e.g. (1) the changing 
over of the controller on the furnace control 
panel so as to recalibrate the overload relay, 
and (2) the operation of a cock in the base- 
ment to divert the water from one furnace to 
the other, and certain similar operations. 


Protective Features 
The plant is completely protected against 
faults which may occur on it or on the system 
to which it is connected. The following list 
summarises these protective features :— 


(a) Emergency stop button. 

(b) Over voltage protection (H.F. circuits). 

(c) Earth leakage protection (H.F. circuits). 

(d) Over current protection (H.F. circuits). 

(e) Over temperature of inductor coils. 

(f) No-volt protection (incoming supply). 

(g) Overload protection (incoming supply). 

(h) Failure of condenser. 

(k) Limit switches. 

(l) Overload, ete., on auxiliary motors. 

(m) Incorrect operation of the control panel. 

In conclusion acknowledgment is due to Mr. 

J. G. Widdowson, managing director of Jonas 
& Colver (Novo), Limited, for permission to 
publish this article and the illustrations which 
accompany it. 


Heap Wricutson & Company, LimireD, Teesdale 
Ironworks, Thornaby-on-Tees, have secured an order 
for the construction of a complete plant for slitting 
wide steel strip for use in connection with the 
pressed-steel furniture industry. The plant will 
be manufactured under the licence of the Aetna 
Standard Engineering Company, of Youngstown, 
Ohio. 
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A Flexible Coupling 


The ‘‘ David Brown ”’ flexible coupling illus- 
trated has been developed from the conventional 
pin-and-bush type of coupling and is based on 
the scientific use of the properties of rubber. 
It permits a degree of alignment error, either in 
eccentricity or angularity, which easily covers a! 
errors met with in practice, besides giving free- 
dom of axial movement without surface skidding. 

Rubber, when compressed, suffers practically 
no change in volume, and if it is confined and 
incapable of free charge of shape, its full resi- 
lient properties are not realised. This is very 
largely true of the pin-and-bush type of coupling, 
since the longitudinal expansion of a long hollow- 
cylindrical bush fitting over a pin and inside 
a hole is seriously restricted. Moreover, axial 
movement of the pin and bush induces, in many 
cases, a severe condition of internal shear, 


” 


‘*Davip Brown CovupLine. 
causing a heavy axial load and possible skidding 
and wear of parts, in spite of the high resist- 
ance of rubber to abrasion. 

The modification introduced into the ‘‘ David 
Brown ’’ flexible coupling consists in the sub- 
stitution, for a parallel bush, of a series of 
rubber rings of conical section. With a tan- 
gential load the material is free to deform in all 
directions and this, for a given pin pressure, 
gives over four times the torsional . flexibility 
obtainable with sleeve-type bushes in a coupling 
of given leading dimensions. Freedom from 
axial motion can take place with very little in- 
ternal distortion producing stress, and therefore 
axial resistance, since the cone-rings are capable 
of a ‘‘ rolling ’’ motion. 

The coupling is made by David Brown & Sons 
(Hudd.), Limited, Huddersfield. 


Improved Method of Testing Cast Iron 
(Concluded from page 163.) 


This table is based on the following formula 
for the transverse strength. :— 


P-L 4W-K 

Assuming K minimum = 30 kg./mm.? and 
K maximum = 60 kg./mm.’ the following 
limiting values obtain 


= 


;W=0,1d 


240.W 

i= = maximum 
120-W 

P, =— minimrem., 


UNDER CURRENT Japanese plans to increase the 
nation’s liquid fuel supplies for the purposes of 
defence, industry and finance, the extraction of oil 
from coal is to be commenced by a Government 
undertaking with initial funds amounting to 
10,000,000 yen (approximately £583,000). 
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Improved Method of Testing Cast Iron 


With this method for testing cast iron, the 
transverse strength and deflection of metal are 
determined in the usual manner. Its special 
feature, however, is that the ‘standard test 
bar ’’ has been abandoned and in its place a 
test bar is used, the diameter of which is adapted 
to the wall thickness of the casting. When 
departing from the standard test bar of 30 mm. 
dia., it is essential to graduate, and as will 
be seen from the table which follows this has 
heen accomplished at 2.5 mm. stages. The bars 
are broken in the as-cast condition. 

When endeavouring to adapt the diameter of 
the test bars to the wall thickness of the cast- 
ing, a limit is imposed by the capacity of the 
‘esting machine and by obvious economic factors. 
When casting grooved rolls, for instance, it 
would be necessary to cast a bar of 1,000 mm. 
lia., which would naturally be absurd. This 
prospect, however, should not deter one from 
idhering to the above principle, so far as it 
is feasible, so as not to forgo the advantages 
detailed below. 

There are still possibilities for wall thick- 
nesses of 60 to 70 mm., but bars of such dia- 
meter can be broken without difficulty or undue 
Gepense on universal testing machines. There 
has, however, been a need hitherto for a handy 
and inexpensive machine for testing thin bars 


of 30 mm., and that the value determined with 
a testing machine, is in this case, of no actual 
importance. In the writer’s opinion, the trans- 
verse test is employed far too seldom in foun- 
dries, although it is simpler and less expensive 
than the tensile test, and, when it includes de- 
flection figures, provides a better characterisa- 
tion of cast iron than the tensile test. 

The divergent values which are inevitable 
when measuring the deflection of standard bars, 
such as those now still in common use, will 
vanish, or at least be considerably reduced, by 
adapting the diameter of the bar to the wall 
thickness of the castings. Probably, prospects 
which did not exist hitherto will thereby present 
themselves, inasmuch as the measurement of the 
deflection has the same importance as the de- 
termination of the elastic limit of steel, but it 
must be carried in a reliable manner. 

The machining which the tensile test bar pos- 
tulates is a source of unreliability, for the result 
is influenced by the thickness of the skin which 
has been cut off. This fact, too, indicates the 
desirability of the transverse test being made on 
unmachined bars. A further advantage is that 
the transverse test can also be utilised for check- 
ing the melting conditions and composition of 
the charge. If a machine as described below is 
installed in the foreman’s office, and the rapidly 
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iron. The object of the inventor has been to 
create a simple and inexpensive machine, the 
applicability of which is so far, however, con- 
fined to a test bar of 10 mm. diameter, as this 
range is adequate to meet the needs of the 
majority of foundries, provided heavy machine 
castings do not come into consideration. The 
transverse load is applied to the middle of bar 
S (Fig. 2), by a ram which is fixed to a loaded 
lever A. This lever is loaded by the discs B 
placed on the pin C, whilst the remaining load 
is furnished by shot which is fed from the 
vertical vessel D through canal F into the con- 
tainer E. Lever A, ram J and the rods with 
the empty container E are counter-balanced by 
weight G, which is located at the other end of 
lever A, and has a balancing weight. The trans- 
verse load is transmitted by the lever at a ratio 
of 1: 10. 

Immediately rupture occurs, the container E 
descends and |actuates a lever which closes a 
slide H. The container E is thereupon weighed 
with its contents on an ordinary balance, and 
the breaking load is determined by totalling the 
weight of the disc weights and that of the shot. 
This simple method of using small shot for the 
loading is not new. It has been employed for 
many years for testing cement and moulding 
sand. 

The base-plate of the machine can be placed 
on a bench. An ordinary piece of strip iron 
is used for maintaining the distance between 
the base-plate and the vertical vessel containing 
the shot. The deflection of the test bar is 
measured in such a way that the pointer L, 
which is fitted with a needle on the top of the 
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Fie. 1.—Tue Testinc MacHine.* 


of a diameter equivalent to the thickness of 
light castings such as stoves, grates, sanitary 
ware, heating apparatus castings, or cast-iron 
pipes. This deficiency has now been corrected 
by a special machine. 

It is proposed to show why it is correct to 
make the diameter of the bar approximately 
equal to the wall thickness of the casting, and 
to use graduated diameters. This idea is not 
new and can be traced back in technical litera- 
ture for nearly fifty years. This applies not 
only to Europe but also to America. The dis- 
advantages associated with the use of a stan- 
dard test bar have always been realised, but 
in face of this fact its adoption has been stipu- 
lated repeatedly in acceptance specifications to 
avoid undue complication of the latter. It has 
been emphasised that every engineer should 
possess sufficient knowledge and experience to 
prevent him from arriving at false conclusions, 
but the writer considers this view to be rather 
too optimistic. 

To the experienced foundryman, however, it 
is obvious that the amount of graphite in a cast- 
ing with a wall-thickness of from 2.5 to 100 mm. 
will be quite different from that in a test bar 

* The design is patented and th: manufacturing rights have 


been acquired by the Mannheimer Machine Factory of Mohr & 
Federhaff. 


prepared samples are sawn off to the requisite 
length and then broken, it is feasible to alter 
the constitution of the charge during the melt- 
ing process without having to wait for the result 
obtained by the laboratory. 

In the majority of cases, the test bars need 
not be moulded and cast separately; the runners 
and risers can be used. However, when making 
the patterns, care must be taken to obtain an 


Fig. 2.—Dracram or MACHINE. 


ram J follows the latter’s motion. The ratio 
of transmission is 1:10; thus a very slight de- 
flection is clearly shown on the scale. 

The lever K is changed over to support the 
lever A when the test bar S is to be laid on 
the knife edge supports N. The distance be- 
tween these supports can be adjusted according 
to a graduated scale. After the test bar has 
been placed on its supports, the lever K_ is 


Table of Loads. 


Max. Min. Weight of 
d = Bar L = Bar . load load Weight of small shot, 
di length. Ww. dises. 

ja. (at a ratio of 1:10) k max, 
kg. kg. kg. 
2.5 75 16 1.6 0.50 0.25 0.0 0.50 
5.0 150 125 12.5 2.05 1.02 1.0 1.05 
7.5 225 421 42.1 4.50 2.25 2.0 2.50 
10.5 300 * 1,000 100.0 8.00 4.00 4. 4.00 


appropriate diameter. No difficulties will arise 
in this respect, as the moulds for the castings 
already referred to will nearly all be made by a 
moulding machine. The same will be true in the 
case of horizontal and vertical tube castings. 


The Testing Machine 


Figs. 1 and 2 illustrate the testing machine 
which is used in this method of testing cast 


changed over slowly so that J is gently applied 
to the test bar and the pointer L can be ad- 
justed to the zero point of scale O. 

The table above indicates the highest and 
lowest breaking loads for each diameter of bar. 
This is of importance, inasmuch as the lowest 
breaking load is to be applied by disc weights 
and then by small shot. 

(Concluded on page 162.) 
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A Discussion on 


When Mr. P. A. Russext, B.Sc., read a Paper* 
on this subject at a joint meeting of the Lanca- 
shire Branch of the Institute of British Foundry- 
men, the Manchester Metallurgical Society and 
the Manchester Association of Engineers, over 
which Mr, J. Jackson, of Accrington, presided, an 
interesting discussion took place. It was opened 
by Mr. L. E. Benson (President of the Man- 
chester Metallurgical Society), who said that in 
changing over from plain carbon steels to alloy 
steels it had been found that although certain 
benefits could be obtained yet troubles arose 
which were quite new to the industry. One of 
these troubles was that of hair-cracks, which had 
proved to be a most serious problem in regard to 
steel forgings, and had been the cause of serious 
accidents. 

Hair-cracks were almost unknown with carbon 
steels. Another difficulty was that of temper 
brittleness which, again, was not a feature of 
ordinary carbon steels, but was sometimes a very 
serious feature of alloy steels. . 


Heat Resistance and Pearlitic Structure 

He had not understood one point referred to 
by the lecturer. Apparently, a small amount of 
nickel was sometimes used to render cast iron 
entirely pearlitic, thus making it more heat- 
resisting. He could not understand why because 
the iron was pearlitic it should be heat-resisting. 
{f the graphite flakes were made curly, instead 
of being straight, or shorter than they would be 
without nickel he could understand the state- 
ment. The advantage of nickel in this con- 
nection was also difficult to understand since 
nickel and cobalt accelerated graphitisation at 
moderate temperatures. 


Hydrogen in Cast Iron 

If he were an ironfounder, interested in the 
development of cast iron, there were one or two 
developments taking place at the present time of 
very great importance to metallurgical science 
which he would follow very closely. One of them 
concerned the effect of gases in metals. A con- 
siderable amount of information had been pub- 
lished regarding the effects of oxygen, hydrogen, 
nitrogen, carbon-monoxide, and other gases on 
cast metals, both ferrous and non-ferrous. Some 
of the latest and most important information, 
coming from Germany, showed that dissolved 
hydrogen in steel, at any rate, was exceedingly 
important, and might even be the solution of the 
hair-crack problem. If this view proved to be 
correct, it was a discovery of the first magnitude, 
and it would almost certainly be found that re- 
ducing gases also affected the properties or 
behaviour on casting of carbon steel and cast 
iron castings, since of all the metals cast iron had 
the greatest opportunity of absorbing gases when 
it was in the cupola. 


Notch Brittleness 

Another line of investigation which appealed 
to him as being of extreme importance was known 
as notched brittleness. This had been brought to 
his notice generally in connection with steel 
rather than with cast iron; but he thought it 
was of equal importance in either case. 

By pulling a tensile test-piece of steel it 
stretched out and finally broke. If, however, 
instead of having a smooth tensile test-piece, a 
notch was put in it, the ductility might not be 
apparent, and there might be a_ perfectly 
‘‘ brittle ’’ fracture. The same thing occurred in 
the case of a transverse test-piece with a notch. 
An interesting point in connection with the Izod 
test was that it was the “ notch’ that was the 
real feature of the test. Whether the test was 
made slowly or by impact or whether the stress 
was applied directly or by bending was relatively 
unimportant. A tensile or a transverse test on 
cast iron, by virtue of all the graphite flakes in 
che case iron, was really a notch test, and the 
characteristic fractures of cast iron were due not 


* Published in FOUNDRY TRADE JOURNAL, Vol. 54, p. 227, 1936. 


FOUNDRY TRADE JOURNAL 


Alloy Cast lrons 


to the brittleness of the ferrite or the pearlite, 
but to the fact that the notches gave sharp local 
concentrations of stress. The point was a some- 
what complicated one because if the notched bar 
tests were carried out at different temperatures 
in respect to ferrous materials there was a point 
at which the material would change very suddenly 
from a tough to a brittle condition on cooling 
down. In the case of nickel-chrome steel it had 
been found to be very easy to bring about the 
brittle condition at normal temperatures. 


Molybdenum Additions Advocated 

Silicon tended to produce the brittle condi- 
tion at normal temperatures since it raised the 
temperature at which the change from a tough to 
brittle state occurred. Molybdenum, on the other 
hand, tended to lower the temperature of the 
change and was therefore beneficial. The speaker 
was sorry to find that molybdenum had not been 
given more attention by the lecturer. If any one 
element should ever be alloyed with cast iron it 
was molybdenum, and if the composition or heat 
treatment of the iron could be so adjusted as to 
reduce the notch-tough—notch-brittle change to 
below atmospheric temperature it might be that 
really ductile cast iron tests would be realised— 
not such an impossible idea as it might sound 
at first. 

Dr. Doeherty, of London, had carried out some 
extremely interesting work in that respect, dis- 
covering that the effect was not merely one of 
composition but also of the size of the test 
pieces. With a large test piece brittle fracture 
tended to occur more readily than with a small 
one. Possibly this was a point which might not 
be generally interesting to ironfounders, but 
from a general metallurgical point of view he 
had no hesitation in stating that this sort of 
phenomenon was of perfectly general applica- 
tion, and would, in time, be found to apply to 
cast iron as well as to any other ferrous alloy. 


A Confusing Terminology 

Another point which might be mentioned was 
the size of test bar. He noticed that the lec- 
turer was careful to state how big his test bars 
were whenever he mentioned a test figure. 
People who were not foundrymen often became 
very confused over such points. It appeared to 
be an idea that a 1.2 in. bar, or some other 
standard bar, would represent the conditions of 
a similar section of a casting. This did not seem 
to be quite correct. The feature which governed 
the physical properties of a test bar was the 
rate at which it cooled down in the mould. The 
rate at which it solidified was governed by the 
amount of surface area compared with volume. 
It was obvious that a square test bar had twice 
as much surface area compared with its volume 
as a slab of the same thickness. Furthermore, 
to obtain the same rate of cooling in the mould, 
the test bar would need to be twice as much in 
diameter (or thickness if of square section) as 
the thickness of the wall or plate it represented. 
When advising people who had to use cast irons, 
and who had to design machinery, it was only 
fair to make it quite clear what was meant 
when it was stated that an iron was an 18-ton 
iron or a 20-ton iron. Furthermore, it behoved 
reputable ironfounders to have a clear idea them- 
selves about such points. 


Thermal Shock and Temper Brittleness - 

Mr. Russet quite appreciated that troubles 
occurred in the case of alloy cast irons which 
were not encountered with ordinary cast irons. 
He had referred to some of them in the Paper. 
For instance, supercooled graphite was harmful 
if there was thermal shock. 

The question of temper brittleness had been 
dealt with quite recently by Mr. J. E. Hurst, 
who had contributed an article to the Press 
advocating the use of molybdenum for the pur- 
pose of avoiding temper brittleness in heat- 
treated cast iron. As Mr. Benson had pointed 


Avaust 27, 1936 


out, the graphite flakes constituted such exten- 
sive notches that there was a considerable mask- 
ing effect with ordinary cast iron. 

A question had been raised as to why pearlitic 
iron was heat-resisting. Perhaps he had made 
a mistake. An iron was not heat-resisting be- 
cause it was pearlitic. It should be fully pear- 
litic and as close to the cementite limit as pos- 
sible. He was afraid he could not advance any 
theoretical consideration in that respect, but his 
experience of iron was that it should be wholly 
pearlitic if it was to be pearlitic at all. 

The subject of gases in metals was receiving a 
considerable amount of attention nowadays, par- 
ticularly by the Research Association. The 
structure of Silal was due to the fact that its 
graphite formation was almost entirely depen- 
dent upon gas reaction. He fully appreciated 
the significance of the remarks with regard to 
size of test bars. 

Mr. Maxkemson (secretary, Manchester 
Association of Engineers), expressed his deep 
appreciation of the valuable information im- 
parted by the lecturer, and thanked the Lanca- 
shire Branch for their kind invitation to the 
members of the Manchester Association of 
Engineers to attend the proceedings. 


Price of Raw Materials 

In reply to a question raised by Mr. Sutcliffe, 
Mr. Russktt expressed the opinion that if 
people would not pay for good materials they 
were not worth working for. It might be pos- 
sible to mix any kind of iron from a No. 3 
basis downwards in silicon but not upwards. 
Incidentally, in the case of alloy cast irons of 
any particular value, particularly from a heat- 
resisting point of view, hzematites and _ steel 
were the basis. Outside scrap in alloy irons was 
ruled out; foundry re-melt could be used, but 
outside scrap of unknown quality was never 
used. 

Relative Conditions 

Mr. A. Jackson (Accrington) thought that 
foundrymen would regard the Paper in three 
ways. First of all, they had to melt the cast 
irons. When they were melted they had to con- 
sider how they would run into the moulds, and, 
lastly, after casting how they were going to 
set into the solid cast iron. Once castings were 
passed out of the foundry, the foundryman con- 
sidered he had finished with them. Then there 
was a second stage in which the castings were 
machined and tested; if they were alright they 
were passed, but if they did not stand up to 
the tests then the toundryman was told what 
was the matter with them. A third stage was 
that the castings had to be sold. 

Would Mr. Russell state what was the varia- 
tion from the ordinary cast iron in the running 
and the setting, and what the additional cost 
per cwt. was of an alloy cast iron mixture? 


Minimum Production Difficulties 

Mr. Russert said he had purposely refrained 
from speaking about alloy cast iron production, 
because the previous Paper he had presented to 
the members of the Institute of British Foundry- 
men dealt very fully with that aspect of the 
question. The ordinary nickel-chrome cast iron, 
with 1.5 per cent. nickel and 0.5 per cent. of 
chromium was no more difficult to produce than 
the corresponding grade of cast iron from the 
foundry point of view, either in running or set- 
ting, and it made littie difference to the shrink- 
age, except that when using cold alloys there 
was a cooling of the metal. There must be care- 
fully controlled melting conditions giving the 
maximum possible temperature out of the cupola. 
Personally, he had found so much difficulty in 
melting, etc., now that he used the rotary 
furnace almost exclusively for melting alloy cast 
irons. It was not only a case of difficulty of 
temperature, but also the difficulty of separa- 
tion of alloys from ordinary irons. If it was 
intended to make one brand of alloy cast iron 
exclusively then the cupola was still far the best 
means of doing so. 
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One per cent. of nickel cost 2s. per cwt., 
chromium about 8d. per ewt., while molybdenum 
was more expensive but there was not so much 
of it required. The results obtained were well 
worth the extra cost. 


Chromium Irons 

Mr. A. Puitirrs (Manchester) said that in the 
production of chromium cast irons, hard patches 
were sometimes found, due, probably, to incor- 
rect melting or/the incorrect introduction of the 
chromium. If such irons were re-melted in the 
ordinary cupola, difficulty was sometimes experi- 
enced in re-dissolving these chromium carbide 
areas, with the result that there were hard spots 
in the casting. Could the lecturer furnish any 
information in regard to this? 

The lecturer had certainly dealt with typical 
industrial applications of the special alloy cast 
irons, and he agreed that price was not the 
primary consideration. It was a question of 
service. 

Austenitic Cast Irons 

In the production of some austenitic cast irons 
produced in the cupola, there was apt to be a 
liberation of ‘‘kish.’? In such cases certain 
elements were added, such as aluminium or 
copper to prevent this. Could the throw-out of 
the ‘“kish’’ be avoided without the use of 
aluminium or copper? An illustration had been 
given of a pot for a die-casting machine. The 
chief problem with regard to that type of die- 
casting machine was the plunger, or the material 
for the plunger, and not the pot itself. With 
ordinary cast iron, erosion of the plunger took 
place, whereas with certain alloy cast irons this 
could be avoided. What did the lecturer con- 
sider to be the most suitable material for a 
plunger in a die-casting machine of the type 
described? Had the lecturer experienced any 
trouble when he had austenitic cast irons which 
could be machined quite readily, but which, 
when machined, were found to have developed 
hard martensitic surfaces owing to increased 
speed in machining? 

Information with regard to Ni-Tensyl irons 
and their loads was most interesting; but he 
ventured to say that it would be of greater in- 
terest to most of those present if the loads were 
also stated in Ibs., with the size of the bar as 
well as the transverse rupture stress. It was 
fully appreciated that the transverse rupture 
test gave the figure which was comparable for 
every size bar. In the impact tests detailed in 
the Paper, ordinary machinery cast iron gave 
28.3 transverse rupture stress with 15 tons ten- 
sile. Nicro-Resist in that particular case only 
gave 27.2 rupture stress, and 13 tons U.T.S, 
This showed a lower tensile test and a lower 
transverse rupture stress. Was this intended so 
as to give a higher impact value, or was it the 
usual test obtained with a Nicro-Resist iron? 

Another point upon which he would like to 
touch was the prevention of porous parts. An 
illustration had been shown of a large feeding 
head on a casting. What was the lecturer’s view 
concerning the use of a feeding rod, which was 
a common practice in the foundry when produc- 
ing ordinary cast iron? Personally, he had 
found great difficulty in using a feeding rod for 
austenitic cast iron. 


Avoiding Hard Spots 

Mr. Russi said that the problem of carbide 
areas in chrome irons had been dealt with very 
extensively in published literature. It was un- 
doubtedly possible to get carbide areas in metal 
produced by cold additions at the spout due to 
improper dissolving. It was a question very 
largely of the choice of a ferro-chrome of the 
correct melting point. The carbon must neither 
be too high nor too low; and, in his experience, 
about 5 per cent. carbon was the best grade. 
If the hardness persisted on re-melting, it would 
be because the iron was rather above what he 
had termed the pearlite limit and free cemen- 
tite existed. When free cementite occurred in 
the presence of chromium, it tended to occur not 
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in a distributed form, but im a localised form. 
This was not, in his opinion, due to the chro- 
mium not being added, but to the mere fact that 
it was present. 

He was very glad to hear Mr. Phillips men- 
tion that service was the main factor to be taken 
into consideration. He had no experience of 
carbon coming out of austenitic cast irons as 
‘‘kish ’?; his experience on austenitic irons had 
been entirely limited to irons that were mixed 
in the cold, and melted as one. It was probable 
that if the additions were added in the liquid 
form, ‘‘ kish ’’ would arise. 

A point had been mentioned with regard to 
die-casting machine plungers. Ni-Resist had 
proved to be of definite advantage. In the case 
of ordinary cast-iron pots, the coefficient of ex- 
pansion must be borne in mind, and extra clear- 
ance had to be allowed for in the cold. The 
plungers undoubtedly did wear rather more 
quickly than the pots, the ratio being approxi- 
mately about two plungers to one pot. 


Minimising the Martensitic Hazard 

He had had a certain amount of experience 
with regard to austenitic irons becoming marten- 
sitic on machining. It would undoubtedly occur 
if the alloy contents were low; but he always 
made it a practice, if possible, to keep the alloy 
contents at least 2 per cent. above the minimum. 

Mr. Puitires: Do you mean the graphitiser 
of the alloys? 

Mr. Russert said he was referring to the 
martensitic breakdown. The minimum was 12 
per cent. He did not produce anything under 
14 or 15 per cent. With that proportion, he had 
attempted to produce hardness and failed, and 
similarly with Nicrosilal, which was about 17 
per cent. In that way the work hardness was 
overcome, although it was probable that the iron 
was not so good in resisting the abrasion of 
sand. It was a great advantage that anneal- 
ing was so simple. If work hardness occurred, 
it could be annealed back by heating up to 800 
or 850 deg. C., and cooling it down again, 
whereupon the work hardness disappeared. The 
load on an inch square bar in Ni-Tensyl would 
he 4,000 to 4,800 Ibs. He could not give any 
2 by 1 figures, because he had never made them. 

Mention had been made of 13 tons on Ni- 
Resist. He was aware that most people claimed 
16 tons. His own experience had been that to 
produce satisfactory castings for soundness, and 
ease of machining, 13 tons was the most which 
could be normally guaranteed. By trying to get 
higher strengths, one would be running into 
difficulties of machining. 


Feeding Rods Denounced 

Feeding rods for austenitic cast iron were de- 
finitely unworkable, and similarly in the case of 
low carbon iron, such as Ni-Tensyl, because the 
iron had such a short melting range, and the 
action of the feeding rod tended to pull metal 
out of the casting rather than to push it in. 
All feeders must be of the self-feeding type. 


Shrinkage Allowances 


Mr. J. H. D. BrapsHaw (Wednesbury) re- 
ferred to the production of austenitic castings. 
Mr. Russell had spoken concerning feeding, but 
another important factor to the foundryman was 
that shrinkage in austenitic irons was much 
greater than with ordinary types of iron; the 
foundryman should therefore make the necessary 
allowances in his pattern. He was not quite 
certain whether he had understood Mr. Russell 
correctly regarding Ni-Tensyl; the analysis he 
had thought Mr. Russell had given was: total 
carbon 2.8 to 2.9 per cent.; silicon 1.8 to 2 per 
cent., and nickel 1 per cent. He understood the 
lecturer to qualify that by saying that the iron 
would, if cast without a nickel addition, cast 
white. He suggested that if the figures were 
correct, iron, cast normally, would be grey. 

Mr. SurcuiFve said the lecturer had dealt very 
ably with the problem of carbide spots produced 
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in chroniium castings, but he would venture to 
suggest that the introduction of the chromium 
by means of a chromium pig would probably 
solve the difficulty. The difference in the 
fusing points of the two materials was 
very great. It was probably now well 
known that there was on the market a 
ternary alloy of chromium which had a fusing 
point not much greater than cupola iron so 
that there would be less loss of chromium. 


Mr. Russew, referring to the point of the 
patternmaker’s shrinkage in austenitic cast 
irons, said it would be in the proportion of three- 
sixteenths inch per foot. There was very much 
less linear shrinkage trouble than with ordinary 
cast iron, owing to the toughness. . 

With regard to the analysis of Ni-Tensyl, the 
figures given were for the ultimate result. The 
criginal metal was such as to produce a white 
fracture on a fairly thick bar about 4 in. square. 
This was then inoculated with ferro-silicon and 
nickel, 


He agreed that the use of chromium pig was 
the best method to adopt. 


Work Hardening 

Mr. P. J. A. Reynoips observed that work 
hardening seemed to occur in grinding or 
machining at excessive speeds, thus causing sur- 
face heating of the material. The metal did not 
get red-hot except just at the point of contact. 
The same thing occurred with malleable iron. 
There was intense surface heating, and in some 
cases the metal became non-magnetic, and invari- 
ably hard. It was, therefore, necessary to restrict 
the speed of grinding and the speed of machining, 
otherwise there would be trouble, particularly 
with thin sections. ; 

Mr. Phillips had mentioned the formation of 
‘‘kish ’’ in austenitic cast iron. In melting 
austenitic iron in the crucible, particularly where 
there was a high percentage of manganese in the 
mixture, the manganese attacked the clay and 
released the carbon portion of the crucible, which 
came to the top of the molten iron, and might 
interfere with the running. The remedy was a 
special type of crucible. Aluminium was perhaps 
not a cure for ‘ kish,’’ but would make an 
austenitic iron better for running thin sections. 
He was not sure whether the trouble experienced 
by Mr. Phillips was due to “ kish,’’ or to sluggish 
running metal. 

Mr. PxHILiips said he was referring to cupola 
melting and not crucible melting. 

Mr. Reynoips wished to mention one or two 
points in connection with austenitic and nickel 
chromium irons. For one thing, a higher con- 
traction should be allowed for by the pattern- 
maker. Another point was that the liquid shrink- 
age—not the solid contraction—was usually 
greater; and it was necessary in most cases 
to use better methods of feeding and various 
methods of dealing with shrinkage. For low 
silicon irons he had found 1.0 per cent. nickel was 
valuable. By adding that proportion of nickel 
to an otherwise unmachinable iron two results 
were achieved: (1) machinability, and (2) a 
harder matrix, and a stronger iron, despite the 
fact that it was easier to machine. 

Mr. Rwvssewt said he might at some time try 
the effect of aluminium in Ni-Resist to see if it 
helped fluidity. 


Vote of Thanks 


Mr. E. Lonepen (Manchester), in proposing a 
hearty vote of thanks to the lecturer for his 
extremely interesting Paper, referred to the fact 
that he had been associated with the lecturer in 
the investigations of the Cast Iron Sub-Com- 
mittee of the Institute of British Foundrymen. 
The work which had been done by the lecturer on 
that sub-committee was of the highest possible 
value and was much appreciated by the members 
of the Technical Committee and the Institute of 
British Foundrymen. 


Mr. Norman Cook (Stockport) seconded the 
vote of thanks, which was carried unanimously. 
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Method of Moulding Chills 


By D. J. THOMAS 


The process of producing chills by the 
usual method is necessarily a very slow 
one, even under the very best practice, 


whilst the method, herein explained, will pro- 
duce a chill, irrespective of size and weight, in 
50 per cent. saving in time and with less labour 
than is usual with the old method or ordinary 
practice. Moreover, a better product is pro- 
duced by this means. 

Obviously time chills form a very expensive 
item in chilled roll manufacture, as their life 
has been considerably reduced by stringent 
specifications imposed which will not permit the 
use of a chill if the surface of its bore show 
any dangerous hair cracking or even rough- 
ness produced by repeated use. No doubt, 
a very large percentage of defects encountered in 
roll manufacture can be traced to faulty chills 
in some form or other. Take, for instance, pin 
holes which make their appearance on the sur- 
face of the roll, these are sometimes so deeply 
embedded as to be below the final machining 
cut, with the result a waster is produced. 

Figs. 1 and 2 show the chill mould in course of 
construction; Fig. 1 is a half sectional elevation 
and Fig. 2 is the mould in plan. The method 
indicated is virtually self explanatory and 
simple in operation. The mould is constructed in 
six consecutive arcs or segments strapped by 
means of two arms to the usual central spindle. 
If a 3 in. diameter spindle is employed it will 
be unnecessary to support the top of the spindle 
by means of a jib arm and bearing. In Fig. 
1 (b) and Fig. 2 (c) the segment is seen in 
position. The segment is further supported top 
and bottom by means of two wooden distance 
pieces marked d. 

To mould the chill, a suitable three part box is 
selected, not necessarily to the exact depth of the 
chill. For instance, if the middle part should 
happen to be deeper than the chill, the joint on 
the bottom part may be made up to the required 
depth without any inconvenience. 

The bottom box is set over the spindle socket 
and the spindle is placed in position, the bottom 
box is then centred by means of the gauge stick 
(Fig. 3). The pin holes in the lugs of the bottom 
box should correspond with the two half holes 
marked off on the gauge stick, Fig. 3 (e). The 
bottom box is rammed up and the facing and 
print for the bore, Fig. 4, is passed over the 
spindle and bedded level with the four edges of 
the bottom box. A joint is made and the 
middle part is placed in position and_ bolted 
securely as it will not be necessary to part this 
again. 

The segment is now strapped to the spindle. 
The facing and print are seen in elevation and 
plan in Fig. 4. After the segment has been 
positioned the bottom distance piece is dropped 
into place and with the aid of two boards each 
side of the segment and supported by weights, 
the first segment is rammed up. One of the 
boards is seen in position marked f in Fig. 2. 
In order to expedite ramming, care should be 
taken not to select a box too large in diameter. 

After one complete segment has been rammed 
a joint is made and the board f and weights 
are removed, as are also the distance pieces; the 
segment is then moved around to the second stage. 
It is wise to start the first segment opposite one 
of the corners, because one of the lugs may in 
the. course of ramming be bedded in position and 
its exact central position may be determined 
from the spindle by means of the gauge stick 
seen in Fig. 3. When the opposite corner has 
been reached the second lug may be positioned 
and centralised as before. 

An impression of the front surface of the lug 
is painted on the segment and no depth gauge 
is necessary. The down- and in-runner may be 
bedded in almost anywhere, providing this is 
placed tangentially to the outer circumference 


of the chill in order to impart a good swirling 
action, without washing the surfaces of the 
mould and core; it should be so positioned that 
the swirl be concentrated on to the body of the 
casting. In order to secure a clean bore, atten- 
tion should be concentrated on this point. After 
the last segment has been rammed, the whole of 
the segments and straps are lifted out of the 
mould over the spindle and the mould is dressed 
in the usual way and blacked prior to drying. 
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the saving in time alone is taken into con- 
sideration. One man and a labourer will com- 
plete this mould, without the core, in twelve 
hours. Of course, it is to be assumed that in 
this case the core is treated as a separate unit 
and is prepared by the core maker; even so, the 
saving is effected. Under the old method of 
producing this chill it would take two men 
17 hours to complete the bricking and daubing 
of the mould and a further 8} hours to strike up 
the top part. Further, there is a night’s drying 
that has to be taken into consideration, whilst 
the mould has to be brushed, cleaned out, blacked 
and again stoved for drying for at least another 
night Thus two men will produce the chill by 


N 
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\ 
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Making the Top Part 

The top part can be prepared by ramming it 
on a plate or it may be rammed on a _ jolt 
machine. The print is removed from the facing, 
Fig: 4 (ce), and placed centrally on the ram- 
ming board or plate and is again centred by 
means of the gauge stick from pin hole to pin 
hole and ramming or jolting proceeded with. 
The advantages which this method of producing 
a chill has over the old method of bricking the 
whole structure up in loam is apparent, when 


4. 


this method in half the time required by former 
practice. The core forming the bore of the chill 
is placed in the green mould prior to blacking 
and drying, as this allows of a cleaner method of 
working. 


Reduced Patternmaking Time 


Another outstanding feature of this method is 
the saving effected in patternmaking time, as 
this segment may be applied to any size chill 


(Concluded on page 170.) 
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TEMPERATURE INDICATING 


ann RECORDING 


EQUIPMENT 


PECIALISTS in the manufacture of electric furnaces for 
all industrial purposes, METALECTRIC FURNACES 
LIMITED are also makers of accurate and reliable tempera- 
ture indicating and recording pyrometers having a range 
up to 1400 deg. Centigrade. 


Stringent supervision and control during manufacture en- 
sures the accuracy of each component, and METALECTRIC 
Industrial Indicators can be depended upon for continuous 
service under the most arduous industrial requirements. 


— Write now for our catalogue — 


CORNWALL ROAD - SMETHWICK 
BIRMINGHAM 


anufactured 
wide range 
of sizes & desi 


x FORGE FANS | 
CUPOLA FANS 
STEEL PLATE FANS 


covering all require. 
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ROCCO ENGINEERING WORKS BELFAST ..... . NORTHERN IRELAND 
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The Week’s News in Brief 


Trade Talk 


Lioyp’s Recister oF SHippinG has approved the 
Philips Type 40 welding rods for application of 
electric arc welding to ship construction. 

THe Wates, MonmMoutH AND West oF ENGLAND 
Brancu of the Institute of British Foundrymen will 
hold their annual outing to Cheddar on Saturday, 
August 29. 

THe BrRMINGHAM TAME AND Rea District DRarn- 
AGE Boarp has placed an order for 220 cast-iron 
sluice valves with Glenfield & Kennedy, Limited, 
Kilmarnock. 

THe L. & N.E. Company, Limirep, has 
placed an order for 1,700 pairs of wagon wheels and 
axles with Taylor Bros. & Company, Limited, of 
Trafford Park Steelworks, Manchester. 

THE Last Day for receiving proofs in connection 
with a dividend to be paid by the Birchfield Foun- 
dry Company, Limited, 42, Upper Thomas Street, 
Aston, Birmingham, is September 2 next. 

LEYLAND Morors, LimirepD, have invited the Man- 
chester Association of Engineers to visit their works 
on Monday, September 7. The Association is to 
visit the works of Renold & Coventry Chain Com- 
pany, Didsbury, on September 19. 

THE FIRST PLANT in Czecho-Slovakia for the pro- 
duction of oil from coal is to be erected near 
Moravska Ostrawa. A committee has been formed 
in order to find the necessary capital, which will 
amount to 120,000,000 Cz. cr. (£1,000,000). 

THE KEEL OF THE 15,000-ton submarine depdét ship 
‘* Maidstone ’’ was laid at Clydebank shipyard last 
week. The vessel will be a floating factory for sub- 
marine repairs, and will be the most extensively 
electric-welded Admiralty ship ever constructed. 

Tue Irish Free Strate trade figures for the six 
months ending June show that total purchases of 
iron and steel and manufactures thereof from abroad 
reached £959,336, as compared with £984,657 for 
the corresponding period last year. Amongst the 
heaviest individual items were cast iron goods to 
the value of £145,039. 

Tuos. Firth & JoHn Brown, Limirep, Atlas 
and Norfolk Works, Sheffield, have taken space 
(Stands Nos. 27, 28 and 29) at the Empire Exhibi- 
tion, Johannesburg. The adjoining stands (Nos. 30, 
31 and 32) have been taken by Firth Vickers Stain- 
less Steels, Limited, of Staybrite Works, Sheffield. 
Both firms will exhibit sample castings. 

A NUMBER OF CARGOES of iron ore and _pig-iron 
arrived in Glasgow last week. Two Hogarth boats 
discharged over 12,000 tons of ore at Rothesay 
Dock, and the “ River Afton” brought 10,000 tons 
from Sierra Leone. A cargo of 7,500 tons of piz- 
iron also arrived from the Black Sea port of Niko- 
layer, and 5,000 tons was brought from India. 

GrorGe Conen, Sons & Company, Liuirep, have 
acquired the well-known business of Estler Bros., 
Limited, of South Molton Road, Victoria Dock, 
London, E.16. The purchase includes the whole of 
the plant, machinery, works, land, buildings and 
goodwill. Estler Bros. were known to the foundry 
industry as suppliers of open steel flooring and 
moulding boxes. 

THE ARTICLE which appeared in 
August 13, bearing the caption ‘ Top-Charged 
Electric Furnaces,’ referred to the *Lectromelt 
type of furnace. The patent and other rights for 
this furnace for the British Empire (except Canada) 
have been acquired by Birmingham Electric Fur- 
naces, Limited, of Birlee Works, Tyburn Road, 
Erdington, Birmingham. 

SEVERAL OUTSTANDING SUCCESSES have been gained 
recently by students in the department of metallurgy 
at the Sir John Cass Technical Institute. Mr. 
A. E. Richards has graduated with first-class 
honours as a B.Se.(Eng.) Metallurgy of the Univer- 
sity of London. He has also won two first prizes 
and silver medals awarded by the City and Guilds 
of London Institute, for Metallurgy. Mr. A. J. 
Wilson won the Buchanan Silver Medal offered by 
the Institute of British Foundrymen for Foundry 
Science and Practice. 

AN EXPEDITION of the Academy of Sciences of the 
Soviet Ukraine has been engaged during the last 
two months in exploring the relics of a pre-feudal 
and feudal metallurgical centre which had existed 
between the ninth and the nineteenth centuries. 
The centre is situated at Polesye, among dense 
forests and swamps. According to V. Telichko, leader 


our issue of 


of the expedition, the immense forests favoured the 
development of iron-ore smelting. Ore from the 
swamps was smelted with charcoal in a primitive 
furnace with hand bellows, and furnished a metal 
that was suitable for the manufacture of arrow 
heads, battle axes, knives and other fighting imple- 
ments. 


AccorDING TO the annual report for 1935 of the 
Skoda Works, foreign orders have further increased 
in volume, especially for industrial equipment, 
bridges, metallurgical products and motor cars. 
Difficulties to be met in foreign markets have not 
diminished. In the home market the *company 
succeeded in booking more orders than’ in the 
previous year. The orders on the company’s books 
at the commencement of the present financial year 


-were again greater than those in hand at the com- 


mencement of the previous year, and the asset of 
stocks and work in progress showed an increase of 
11,598,694 to 180,571,848 Cz. crs. The net profit 
for 1935 amounted to 39,600,000 crs. (against 
11,239,948), and a dividend of 55 crs. compared with 
29 crs. was paid. (£1 = 122 Cz. crowns.) 


IN A REPORT to headquarters, Mr. Walter Dodgson, 
J.P., divisional representative of the Iron & Steel 
Trades Confederation, states that in the Scunthorpe 
area all the firms are fairly well placed in respect 
to orders, this being applicable to Siemens depart- 
ments and to rolling mills of all sizes. In the 
Rotherham and Parkgate area there is no change, 
and the volume of work done is of a satisfactory 
character. In the Sheffield district there is no evi- 
dence of any substantial improvement in trade, but 
general conditions remain very satisfactory. Mr. 
Dodgson details furnaces im operation. At the be- 
ginning of this month there were two blast furnaces 
at the Park Gate Iron & Steel Company, Limited, 
and three at John Lysaght, Limited, Normanby 
Park; Frodingham Iron & Steel Company, Limited ; 
Appleby Iron Company, Limited; and _ Richard 
Thomas & Company, Limited. In the Siemens open- 
hearth departments: Brown Bayleys Steelworks, 
four furnaces and one electric furnace; English Steel 
Corporation, Limited, three furnaces in operation at 
River Don plant and two in commission at Grimes- 
thorpe; Hadfields, Limited, four in the Siemens 
department, with three electric furnaces; Firth- 
Browns, Limited, electric furnace department work- 
ing to full capacity, and three furnaces in Siemens 
department; John Lysaght, Limited, Scunthorpe, 
seven furnaces and occasionally an eighth; Richard 
Thomas & Company, Limited, Redbourn Hill, five 
furnaces; Frodingham Iron & Steel Company, 
Limited, four furnaces; United Steel Companies, 
Limited, Templeborough plant from ten to twelve 
furnaces and Rotherham three furnaces; Samuel Fox 
& Company, Limited, four furnaces and one elec- 
tric furnace; Park Gate Iron & Steel Company, 
Limited, seven furnaces. 


Company Reports 


Hartley & Sugden, Limited.—Net profit, £2,660; 
brought in, £1,161; preference dividend for 18 
months to June 30, £2,492; carried forward, £1,329. 


Yorkshire Amalgamated Products, Limited.— 
Trading profits, £24,402; reserve for depreciation, 
£4,736; debenture and loan interest, £8,354; income 
tax and fees, £4,512; brought in, £6,497; interim 
dividend of 2 per cent., £1,964; land wastage 
reserve, £500; staff pensions reserve, £500: final 
dividend of 3 per cent. (making 5 per cent.), £2,899; 
carried forward, £7,434. Since the close of the 
financial year the company’s small silica firebrick 
works has been sold to General Refractories, Limited. 


New Company 


i i ordan & Sons, 
Chancery Lane, London, W.C.2.) 

Joseph Sorind & Company, Limited, Stafford 
House, Prescot Drive, Newsham Park, Liverpool.— 
Engineers, ironfounders, etc.—Capital, £1,000. 
Permanent directors: Dr. H. J. Chibber and K. Lall. 
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Personal 


Mr. H. V. Harris has been appointed secretary 
of Bennis Combustion, Limited. 

Vice-ADMIRAL Sir REGINALD W. SKELTON has been 
elected a director of John I. Thornycroft & Com- 
pany, Limited. 

Mr. Ceci, R. Nosie, who has been appointed an 
Inspector of Factories, was formerly with the 
North-Eastern Marine Engineering Company, 
Limited, Wallsend-on-Tyne. 

Mr. AND Mrs. ALEXANDER HENDERSON, of Ellers- 
lie Street, Johnstone, Renfrewshire, celebrated their 
golden wedding last Thursday. Mr. Henderson, 
who is 71 years of age, served for many years as 
a moulder with John Lang & Sons, Limited, John- 
stone. 

Mr. Ropert foundry manager at the 
Fullwood Foundry Company, Limited, Mossend, 
Lanarkshire, has been appointed general works man- 
ager of the foundries at Mossend and Hamilton. 
The Fullwood Foundry Company, Limited, is con- 
trolled by Colvilles, Limited. Mr. Ballantine served 
an apprenticeship as patternmaker in the New 
Grauge Foundry, Bo’ness. About two years ago he 
resigned his position of foundry manager with Thos. 
White & Sons, Limited, Paisley, to take up his 
present position as foundry manager at Mossend. 
He takes an active interest in the Scottish Branch 
of the Institute of British Foundrymen. 


Contracts Open 


Boverton, September 8.—100 yds. of 9-in. dia. 
cast-iron pipes, for the Cowbridge Rural District 
Council. Mr. V. 8S. Gwyn, clerk, District Council 
Office, 79, Eastgate Street, Cowbridge, Glamorgan. 
(Fee £4, returnable. ) 


Falkirk, September 7.—36-in., 30-in., and 24-in. 
cast-iron pipes or steel bitumen-lined pipes, for the 
Stirlingshire and Falkirk Water Board. & A. 
Leslie & Reid, engineers, 72a, George Street, Edin- 
burgh. (Fee £1, returnable. ) 


Minehead.—Cast-iron pipes, for the Urban District 
Council. Mr. A. G. Mansfield, clerk, 39, Blenheim 
Road, Minehead. 


Rhondda, September 1.—260 tons of cast-iron 
pipes (chiefly 18 in. in dia.) and 60 tons rolled steel 
joists (10 in. by 8 in. by 55 lb.), for the Urban 
District Council. Mr. E. Taylor, engineer and 
surveyor, Council Offices, Pentre, Rhondda. 


Singapore, November 2.—Brass stop and bib taps, 
for the Singapore Municipal Water Department. 
Department of Overseas Trade, 35, Old Queen Street, 
London, 8.W.1. (Reference T.Y. 30,680.) 


Singapore, November 9.— Malleable iron pipe 
fittings and miscellaneous special fittings, including 
bends, eibows, tees, crosses, reducing sockets and 
crosses, hexagon nipples, caps, plugs, backnuts, 
pipe straps, brackets, couplings, hooks, bushes and 
fibre washers, for the Singapore Municipality. 
Department of Overseas Trade, 35, Old Queen Street, 
London, 8.W.1. (Reference T. 30,689.) 


Wellington, October 20.—Motor-driven centrifugal 
pump, with electrical equipment and switchboard 
control apparatus, for the Public Works Depart- 
ment. Department of Overseas Trade, 35, Old Queen 
Street, London, 8.W.1. (Reference T.Y. 30,688.) 


Oversea Trade in July 


For the first time since November, 1930, the value 
of United Kingdom goods exported last month ex- 
ceeded £40 million. As compared with a year 
earlier the increase was £3.6 million, despite a 
heavy fall in shipments to Italy. There were in- 
creases in vehicles, iron and steel, and machinery. 
The month’s imports were £7 million higher than 
a year earlier, the largest increase being in raw 
materials, by £3.1 million. Re-exports rose by 
£1 million, or 26 per cent. Imports into the United 
Kingdom from British countries during the first 
half of 1936 amounted in value to 41.53 per cent. 
of the total value of all imports. Exports of 
British produce to British countries accounted for 
48.64 per cent. of the total value of exports. 
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THE “ROCKET” 


CORE MAKING MACHINES 


HIELP to... 


REDUCE COSTS AND 
MAKE SOUND CASTINGS 


for BRITISH 


—— STEEL FOUNDERS — 
GREY IRON FOUNDERS 
MALLEABLE FOUNDERS 
NON-FERROUS FOUNDERS 


used in the manufacture of— 


Electric Cookers. Gas Cookers. Motor Transport 
Vehicles. | Aeroplanes. Internal Combustion Engines. 


Cast Iron Bath Fittings. Brass Water Service Fittings. 


Sluice Valves. | Gas Valves. 
Rain Water Castings. Textile Machinery. Lawn Mowers. 


Ship Building, etc., and General Engineering Castings. 


FOUNDRY ENGINEERS LIMITED 


HALIFAX YORKS. 


Telephone: Halifax 61459. Telegrams: “FEL,” Halifax. 
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An encétiraging feature of last month’s trade 
returns was the increase in the despatches of iron 
and steel abroad. In spite of the heavy home 
demand the export market has not been neglected. 
In the pig-iron market makers are, in many cases, 
well sold over the first quarter of next year, while 
producers of nearly all other descriptions of iron 
and steel materials also are able to report very 
satisfactory conditions. 


Pig-lron 


MIDDLESBROUGH.—Owing to last week being 
the annual holiday period for this area business 
has been quiet. The outlook for the coming autumn 
is satisfactory, and a heavy demand is likely to be 
forthcoming. Prices are unchanged, No. 3 G.M.B. 
being quoted at 75s. delivered in the Middlesbrough 
and Falkirk areas, 77s. on the North-East Coast, 
and 78s. on Clydeside. 

After home requirements have been met there is 
little surplus of hematite for the export market. 
Deliveries are on a heavy scale, and users are having 
their immediate requirements satisfied. Prices are 
unaltered, in spite of higher costs of production. 

LANCASHIRE.—There is little activity to report 
in this area, and new business is quiet. Producers 
are well sold ahead, and several buyers have con- 
tracts extending over the maximum time to which 
makers are willing to commit themselves, which is 
to the end of March. Deliveries continue to be 
heavy. Offers of Derbyshire and Staffordshire 
brands of No. 3 foundry iron are quoted for delivery 
in the Lancashire price zone on the basis of 83s. 
per ton, with Northamptonshire at 81s. 6d. and 
Derbyshire forge at from 78s. to 80s. per ton, 
according to the class of consumer. Scottish No. 3 
is quoted in the region of 91s. per ton for delivery 
in the Manchester district, and a fair demand is 
reported. East Coast hematite remains at 93s. per 
ton, with “West Coast material at 93s. 6d., both 
delivered equal to Manchester and subject to rebate. 

MIDLANDS.—Many of the foundries have fixed 
up for supplies of pig-iron until the end of March. 
They are well employed and do not wish to run the 
risk of bging without adequate supplies. The 
pressure for deliveries continues unabated. There is 
no changé®in prices, and none is expected for a 
considerable time. Derbyshire, Lincolnshire and 
North Staffordshire No. 3 are quoted at 80s. per 
ton, with Northants No. 3 at 77s. 6d., subject to 
a small sliding-scale rebate to heavy consumers. 
The demand for special irons is not quite so 
insistent, but, nevertheless, remains entirely satis- 
factory. Quotations vary widely, according to 
analysis and transport costs. | Medium-phosphorus 
irons are 82s. 6d. to 90s. per ton, with Scottish 
grades from 92s. 6d. to 100s. The price of Scottish 
iron is without control, but is stable, and some 
grades are very scarce. Refined iron is quoted 
between £6 10s. and £8 per ton delivered this 
district. 

Steady deliveries of hematite are being made, but 
new business is very difficult to place. West Coast 
mixed numbers are quoted at £4 17s., East Coast 
No. 3 at £4 16s., and Welsh mixed numbers at 
£4 15s. 6d., subject to 5s. per ton rebate to those 
qualifying. 

,SCOTLAND.—Owing to the present state of the 
pig-iron market in this area supplies are having to 
be imported from India and Russia in order to cope 
with the heavy demand. Prices are unchanged at 
81s. 6d. for No. 1 and 79s. for No. 3, f.o.t. furnaces. 
The light-castings founders continue to have heavy 
requirements. No. 3 Cleveland is quoted at 75s. at 
Falkirk and 78s. at Glasgow. Contracts have been 
made involving deliveries after the turn of the year. 
Steelworks generally are well covered for supplies 
of pig-iron, and are consequently not buying further 
tonnages. Official prices of steel-making irons, less 
5s. rebate, remain at 85s. 6d. for mixed numbers of 
East Coast, West Coast and Scottish hematite, and 
75s. for basic, British and Indian, all f.o.t. 
steelworks. 


Coke 


_The condition of the foundry-coke market con- 
tinues unchanged. Most of the foundries are well 
covered for supplies. For delivery in Birmingham 
and district, best Durham coke is quoted from 
40s. 6d. to 42s. 6d., with Welsh between 39s. and 
50s. per ton. 
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Raw Material Markets 


Steel 


Business in the steel trade is developing greater 
activity as the holiday season draws to a close, 
states the official report of the London Iron and 
Steel Exchange. The volume of new orders is 
showing signs of expansion in most departments, 
and at the same time a steady stream of specifica- 
tions against contracts is reaching-the producing 
works. The situation in the semi-finished steel de- 
partment is being closely watched, and some doubt 
is expressed as to whether the supplies of British 
material will be sufficient to meet the demand when 
the normal autumn revival in trade occurs.’ On the 
other hand, the production of this class of material 
has been increased, and the situation with regard 


*to arrears in deliveries against contracts has im- 


proved. Active conditions have ruled in the 
finished steel section of the market, and the demand 
is gradually expanding. In some departments the 
makers ask several weeks for deliveries against new 
contracts. The demand is still very largely upon 
home account, but lately oversea markets have shown 
more interest. 


Scrap 


Quiet conditions have prevailed on the Cleveland 
market again, and business has only involved small 
tonnages. Many of the works which took up 
supplies of imported material have nearly exhausted 
their stocks, and are expected to resume buying 
in the near future. Heavy melting steel is still 
quoted at 57s. 6d. per ton, while heavy machinery 
metal and heavy foundry cast iron are unchanged 
at 65s. and 62s. 6d. respectively. Only small 
tonnages are changing hands on the Midlands 
market, but there are inquiries for all descriptions 
of scrap. A weak demand is experienced for heavy 
unsheared wrought iron at 65s., while heavy 
machinery metal in handy sizes is. at 70s., good 
heavy at 65s., and clean light at 52s. 6d. to 55s. 
Short, heavy steel, as used in the foundries, is more 
plentiful at 65s. per ton delivered works. Firm 
conditions prevail on the Scottish market, where 
business is active. Large tonnages are being taken 
up at firm prices. Heavy machinery cast-iron scrap 
remains around 67s. 6d. to 69s., in pieces not 
exceeding 1 cwt., while ordinary cast iron, to the 
same specification, is at 64s. to 65s. 


Metals 


Copper.—Owing to the reports concerning the price 
and output position in the United States, the market 
in this country has been subdued pending further 
developments. The announcement that the 
American domestic price was likely to be raised to 
10 cents per pound caused considerable activity in 
that country. Both the Anaconda and Kennecott 
concerns are in opposition to any such move, and 
it is reported that the latter is to raise its output 
by 10 per cent. on September 1. If this move were 
followed by all producers it would mean that the 
United States output would be higher by some 
10,000 short tons a month, and this would un- 
doubtedly dislocate the normal working of the market. 

Daily market prices :— 

Cash.—Thursday, £37 17s. 6d. to £37 18s. 9d.; 
Friday, £37 18s. 9d. to £38; Monday, £38 1s. 3d. 
to £38 3s. 9d.; Tuesday, £38 1s. 3d. to £38 2s. 6d. ; 
Wednesday, £38 3s. 9d. to £38 6s. 3d. 

Three Months.—Thursday, £38 3s. 9d. to £38 5s. ; 
Friday, £38 3s. 9d. to £38 5s.; Monday, £38 6s. 3d. 
to £38 8s. 9d.; Tuesday, £38 6s. 3d. to £38 7s. 6d. ; 
Wednesday, £38 10s. to £38 11s. 3d. 

Tin.—The South Wales tinplate industry has again 
been a prominent consumer, and that industry is 
active at the present time. Buying has tended to 
improve slightly in this country, while in the United 
States, also, the tinplate mills are very well 
employed. A firmer tone was noticeable following 
the announcement that the Siamese Government had 
decided to send a delegate to London with a view 
to his discussing the question of the quota with 
representatives of the International Tin Committee. 
The August issue of The Hague Statistical Bulletin 
of the International Tin Research Council shows an 
increase of 75 per cent. in world tin consumption 
in the first half of 1936 compared with the first 
half of 1935. The apparent consumption of tin in 
the first half of 1936 is given as 73,348 tons, against 
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a production figure of 79,440 tons. The world 
visible stocks of tin at the end of July, 1936, stood 
at 15,964 tons, having increased by 428 tons during 
the month. These stocks represent 10.8 per cent. of 
the current annual rate of consumption, the corre- 
sponding ratio at the end of July, 1935, being 12.1 
per cent. 

(Metal Exchange quotations were as follow :— 

Cash.—Thursday, £183 10s. to £183 15s.; Friday, 
£183 5s. to £183 10s.; Monday, £183 5s. to 
£183 10s.; Tuesday, £183 to £183 2s. 6d.; Wednes- 
day, £183 to £183 2s. 6d. 

Three Months.—Thursday, £180 10s. to £180 15s. ; 
Friday, £180 5s. to £180 10s. ; Monday, £180 7s. 6d. 
to £180 10s.; Tuesday, £180 to £180 5s.; Wednes- 
day, £180 7s. 6d. to £180 12s. 6d. 

Spelter.—Industrial demand has been on a low 
scale and the market has been quiet. When the 
holiday period is over it is anticipated that the 
demand from the brassmakers will be considerable, 
but the outlook as regards the galvanising industry 
remains very unsatisfactory. A steady demand 
has been experienced in the United States. There 
have been no fresh developments in connection with 
the re-establishment of the International Zinc 
Cartel, but optimistic views still prevail. 

Official quotations were as follow :— 

Ordinary.—Thursday, 7s. 6d.; 
£13 8s. 9d.: Monday, Od. ; 
£13 8s. 9d.; Wednesday, £13 10s. 

Lead.—A steady tone still exists on this market 
but new business has not been on a large scale. 
The building trade continues to be encouraging in 
this country, and the outlook is satisfactory. The 
market in the United States is firm. Figures issued 
hy the American Bureau of Metal Statistics show 
that stocks of refined lead at the end of July 
totalled 231,100 tons, compared with 230,500 tons at 
the end of June. Production during the month 
totalled 39,600 tons, against 38,800 tons. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £16 11s. 3d. ; 
Friday. £16 15s.; Monday, £16 16s. 3d.; Tuesday, 
£17; Wednesday, £17 3s. 9d. 


Friday. 
Tuesday 


Method of Moulding Chills 
(Concluded from page 166.) 


irrespective of length, depth or diameter, as 
provision is made in the board (X), Fig. 1, for 
increasing or decreasing the diameter; naturally 
the spindle and straps will take care of the 
length. If it is required to produce a chill 
which is less in depth than the segment, then all 
that is required is to raise the segment marked 
to the level of the box edge. 


Material for Chills 

It is a questionable problem what material is 
best suited to produce chills. Some authorities 
state that chills should be produced from the 
same material as is used for making the rolls; 
others use hematite with a small percentage of 
steel scrap. The ideal material would be a type 
of cast iron that would show the minimum 
amount of growth together with the best heat- 
resisting qualities. 

The writer is sure that in the near future some- 
thing of this nature will be found and applied, 
considering the brilliant advances that are being 
made from time to time especially in the case 
of alloy additions. It would be very interesting 
to note what part the white irons would play in 
this respect; personally the writer thinks that 
this is a very large and important field for 
future research. 


Machining Time 

Another question to he considered is the 
machining time. As soon as the chills have been 
faced by a plane, they should be placed on a 
vertical boring mill. A triple set of tools should 
be fitted on to the spindle of the boring mill. 
Six or more tools tipped or untipped may be 
used in each of three stages and the triple sets of 
tools set on the machine prior to starting. If 
the tools are set accurately, the chill can be 
completely bored in one operation. The bottom 
layer of tools would efféct the roughing cut, 
the second layer would be immediately on top of 
the roughing cut, and finally the finishing cut 
would be given. 


: | 
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950 tons of metal melted— 


The above photograph shows the grade is specially produced for rotary 
condition of an 04 grade Albino lining furnaces, but there are other grades for 
in a 5-ton Brackelsberg furnace after lining cupolas, converters and ladles. 
255 heats. You will observe the lining This photograph is reproduced by 
has worn back evenly and it is still courtesy of James Howden and Company 
approximately 8” in thickness. The 04 (Land) Ltd. 


ROTARY FURNACE LINING MATERIAL 


Please write for further particulars to the sole manufacturers : 


GENERAL REFRACTORIES LIMITED, 
Genefax House, Sheffield, 10 
Telephone: Sheffield 31113 (6 lines) Telegrams: ‘‘ Genefax, Sheffield” 


MANUFACTURERS OF HEAT RESISTING AND HEAT INSULATING MATERIALS OF EVERY DESC RIPTION. 
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COPPER 
d. 
Standard cash... 
Three months ae .. 3810 0 
Electrolytic 4210 0 
Best selected 4115 0 
Sheets an 70 0 0 
India 51 10 
Wire bars .. 4215 0 
Ingot bars .. 42 15 0 
H.C. wire rods a 
Off. av. cash, July 37 5& O8f 
Do., 3 mths., July -- 37 10 103; 
Do., Sttlmnt.., July 37 5 22h 
Do., Electro, July -. 41 8 7h 
Do., B.S., July .. -- 4019 83 
Do., wire bars, July .. 41 12 8}¢ 
Solid drawn tubes ae 103d. 
Brazed tubes 103d. 
Wire 64d. 
BRASS 
Solid drawn tubes 93d. 
Brazed tubes 11}d. 
Rods, drawn 
Rods, extd. or rlld. 
Sheets to 10 w.g. .. sts ae 8d. 
Wire 
Yellow metal rods 5d. 
Do. 4 x 4 Squares 53d. 
Do. 4 x 3 Sheets 53d. 
TIN 
Standard cash 183 0 0 
Three months 180 7 6 
English es .. 183 0 0 
Bars. . .. 185 0 @ 
Straits 188 0 
Australian 183 0 0 
Eastern 183 7 6 
Banca ia 187 0 0 
Off. av. cash, July 186 4 
Do., 3 mths., July 182 12 0,5 
Do., Sttimt., July 186 2 921 
SPELTER 
Ordinary .. op 1310 0 
Remelted .. 1300 
Electro 99. 9 
Zinc dust .. . Be 
Zinc ashes .. 
Off. aver., July... -- 1314 083 
Aver. spot, July .. WH 
LEAD 
Soft foreign ppt. 17 3 9 
English... O 
Off. average, July .. - 1618 LS 
Average spot, July -- 1617 hy 
ALUMINIUM 
Ingots £100 to £105 
1/3 to 1/4 lb 
Sheet and foil 


ZINC SHEETS, &c. 
Zinc sheets, English 24 0 O0to24 10 0 
Do.,V.M. ex-whse. 24 0 0to24 10 0 


ANTIMONY 


English 64 10 0 to 65 10 
Chinese, ex-whse. .. . 54 0 
Crude, c.i.f. 24 10 


QUICKSILVER 
12 3 Otol2 3 6 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 
Ferro-silicon— 


ooo 


Quicksilver 


6 

iL 10 0to 1215 0 

1612 6to 1717 6 
Ferro-vanadium— 

V 


35/50% .. 


12/8 Ib. 


1/2 to 1/4 Ib. 
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RAW MATERIALS—PRICE LIST 
(Wednesday, August 26, 1936) 


Ferro-molybdenpum— 


70/75% carbon-free 4/6 lb. Mo. 
Ferro-titanium— 
20/25% carbon-free 9d. lb. 


Ferro-phosphorus, 20/25% £21 to £22 
Ferro-tungsten— 


80/85% .. 3/14 Ib. 
Tungsten metal powder— 
98/99% .. ey 3/3 Ib. 
Ferro-chrome— 
2/4% car. 2. 
4/6% car. 6 
Ferro-chrome— 
Max. 2% car. .. .. 3310 0 
Max. 1% car. 
Max. 0.50% car. .. 37 5 0 
70% carbon-free 943d. lb 


Nickel—99.5/100% 
**F ” nickel shot .. 
Ferro-cobalt, 98/99% 
Metallic chromium— 


.. £184 0 0 


96/98% 2/5 lb. 
Ferro- manganese— 

76/80% loose £11 5 Otoll 15 

76/80% packed £12 5 Oto 12 15 

76/80% export £10 5 
Metallic manganese— 

94/96% carbon-free 1/3 Ib, 


Per ton unless otherwise stated, 
basis 2-ton lots. 


HIGH-SPEED TOOL STEEL 


"£200 to £205 
6/3 to 6/9 Ib. 


ooo 


Finished bars, 14% tungsten 2s. Od. 


Finished bars, 18% tungsten 2s. 9 
Per lb. net, d/d buyers’ works. 
Extras— 
Rounds and squares, 3 in. 


and over 4d. lb. 
Rounds and squares, under 
fin.tofin. 3d. Ib. 
Do., under } in. to ,% in. 1/- lb. 
Flats, 4 in. x } in. to under 
lin. x #in. .. 3d. lb. 
Do., under in. x hi in. .. 1/-1b. 
Bevels of approved sizes 
and sections ve 
Bars cut to length, 10% extra. 
SCRAP 
South Wales— £s.d. £58. 
Heavy steel 3 1 Oto3 3 
Mixed iron and 
steel 218 Oto3 0 
Heavy castiron 218 Oto3 0 
jood machinery 3 2 Oto3 4 
Cleveland— 
Heavy steel 217 
Steel turnings 2 0 
Heavy cast iron 3 2 
Heavy machinery 34 
Midlands— 
Light cast-iron 
scrap 212 6to2 15 
Heavy wrought 
Scotland— 
Heavy steel 
Ordinary cast iron3 4 Oto3 5 
Engineers’ turnings 2 1 
Cast-iron borings .. 
Wrot-iron piling 3 7 6 to3 10 
Heavy machinery 3 7 6to3 9 


London—Merchants’ buying prices, 
delivered yard. 


Copper (clean) 30 0 
Brass 19 10 
Lead (less usual draft) 14 10 
Tea lead ; 10 15 
Zine 
New aluminium cuttings -. 74 0 
Braziery copper .. -- 28 0 
Gunmetal .. ne 
Hollow pewter. 138 0 
Shaped black pewter 105 0 


coo of 


oo 


PIG-IRON 
N.E. Coast (d/d Tees-side area)— 


Foundry No. 1 77/6 
» No.3 75/- 
» No.4 74/- 
Forge No. 4 74/- 
Hematite No. 1 85/6* 
Hematite M/Nos. . 85/-* 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 85 /6* 
» .. ‘ 97 /-* 
Malleable fron d/d Birm. .. 125/- 
Midlands (d/d Birmingham dist.)— 
Staffs No. 4 forge .. 77/- 
Northants forge .. 74/6 
»  fdry. No.3 77/6 
” fdry. No. 1 80/6 
Derbyshire forge 77/- 
fdry. No. 3 80/- 
‘a fdry. No. 1 83/- 
Scotland— 
Foundry, No. 1, f.o.t. 81/6 
No. 3, f.o.t. 79/- 
Cleveland No. 3, Glasgow 78/- 
» Falkirk . 75/- 
Scottish hem, M/Nos. d/d 85/6* 
Sheffield (d/d district)— 
Derby forge : 74/6 
»  fdry. No. 77/6 
Lines forge 74/6 
»  fdry. No. 3. 77/6 
W.C. hematite 91/-* 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 83/- 
Staffs fdry. No.3 .. 83/- 
Northants fdry. No. 3 81/6 


Clevelar d fdry. No. 3 83/- 
Dalzell, No. 3 (special) 102/6 to 105). 
Glengarnock, No. 3 91/- 


Clyde, No. 3 91/- 
Monkland, No. 3 91/- 
Summerlee, No. 3 91/- 
Eglinton, No.3 .. 91/- 
Gartsherrie, No. 3 91/- 
Shotts, No. 3 91/- 


* Subject to a rebate of 53. per ton under 
certa'n conditions. 


FINISHED IRON AND STEEL 


Usual district deliveries for iron ; delivered 
consumer’s station for steel. 


Black sheets, 24g. (4-t. lots) 12 
Galv. cor.shts. ( , ) 14 


Nut and bolt iron ‘8.17 6to9 7 6 
Hoops ; -ll 7 6 and up 
Marked bars (Staffs) ot 0-0 
Gas strip 7 6 and up. 
Bolts and nuts, ? in. ¥ 4 in. 
15 15 and up. 
Steel— 
Plates, ship, etc. 9 7 6to 910 0 
Boiler plts. 917 6told 0 0 
Joists 9 7 6 
Rounds and squares, 3 in. 
to 5} in. 10 0 0 
Rounds under 3 in. to bi in. 
(U ntested) 7 0 
Flats—8 in. wide and over 9 5 0 
», under 8 in. and over 5in. 910 0 
Rails, heavy 8 5 Oto 810 0 
Fishplates .. 3210 
0 0 
0 0 
Galv. flatshts. ( ,, ) 1410 0 
Galv. fencing wire, 8g. “ame 1 0 0 
Billets, soft. . 6 2 6 
Billets, hard 7 2 6 to7 7 6 
Sheet bars .. . 6 0 0 
Tin bars .. 
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Per lb. basis 
Strip .. 104d. 
Shest to 10 wg. 113d, 
Wire .. 123d, 
Rods .. 114d. 
Tubes .. 14d, 
Castings 12}d, 


Delivery 3cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. Ciirrorp & Son, 


NICKEL SILVER &c. 


Per Ib. 

Ingots for raising 7d. to 1/1 
Rolled— 

To 9 in. wide L/l tol/7 

To 12 in. wide .. 1/1} to 1/7} 

To 15 in. wide .. 1/14 to 1/73 

To 18 in. wide -. 1/2 to1/8 

To 21 in. wide . 1/24 to 1/83 

To 25 in. wide 1/3 to 1/9 
Ingots for spoons and forks 7d. to 1/34 
Ingots rolled to spoon size 10d. to 1/6} 
Wire round— 

to 10g. 1/4} to 1/114 


with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/3} upwards. 
AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. .. 21.31 
No. 2 foundry, Valley .. 19.50 
No. 2 foundry, Birm. 15.58 
Basic, Valley .. 19.00 
Malleable, Valley 19.50 
Grey forge, Valley 19.00 
Ferro-mang. 80%, seaboard 75.00 
O.-h. rails, ame at mill 36.374 
Billets 30.00 
Sheet bars 30.00 
Wire rods 38.00 
Cents. 
Iron bars, Chicago 1.80 
Steel bars ; 1.95 
Tank plates 1.90 
Beams, etc. 1.90 
Skelp, grooved steel 1.80 
Steel hoops 1.95 
Sheets, black, No. 24 2.50 
Sheets, galv., No. 24 3.20 
Wire nails 7 2.10 
Plain wire 2.40 
Barbed wire, galv. wi 2.60 
Tinplates, 100-lb. box . -. $5.25 
COKE (at ovens) 
Welsh foundry .. 30/- to 31/- 
» furnace 24/6 to 25/- 
Durham foundry 24/6 
furnace 21/6 
Scotland, foundry 30/- 
furnace to 26/- 
TINPLATES 


f.o.b. Bristol Channel ports. 


I.C. cokes 20 x 14 per box 18/9 
37/6 
20x10 26/9 to 27/- 
183 x14 ,, 19/6 
C.W. 20x14 15/6 to 15/9 
28x20 ,, 33/9 to 34/- 
« 22/6 to 22/9 
183x114 ,, 15/3 to 15/9 
SWEDISH CHARCOAL IRON & STEEL 
Pig-iron £6 0 Oto £7 0 0 
Bars-hammered, 
basis £16 0 Oto£l6 10 O 
Bars and nail- 
rods, rolled, 
basis £15 15 Oto£l6 0 0 
Blooms £10 0 Oto£l2 0 0 
Keg steel £25 0 Oto£28 0 0 
Faggot steel £18 0 Oto £23 0 0 
Bars and rods 


dead soft, st’ 1£10 0 0 to £12 0 
All per English ton, f.o.b. Gothenburg. 
[Subject to an exchange basis of 
Kr. 18.16 to £1.] 
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DAILY FLUCTUATIONS ner if = (cash) Spelter (ordinary) Lead (soft foreign, prompt 
Standard (cash) d. £ s. d. £ d. 
£ 8. d. Aug. 20 .. 183 10 6 dec. 15/- Aug. 20 .. 13 7 6dec. 1/3 Aug. 20 .. 1611 3 dec. 
Aug. 20 .. 3717 6 dec. 5/- 5/- o B 1/3 “— arm 
1/3 » 24 .. 183 5 ONo change » 24 .. 13 8 9 No change — 
» 25 .. $8 1 3No change » 26 .. 183 0 ONo change » 26 .. 1310 0O inc. 1/3 > aw a Cee 
basis » 26 .. 38 3 Q ine. 2/6 
103d, Electrolytic Copper Tin ingots) Spelter per cent.) (English) 
ll4d, £ 6d 8. d. 8. d, 
123d, Aug. 20 .. 42 0 0O dec. 5/- Aug. 20 .. 183 10 0 dec. 20/- Aug. 20 .. 15 7 6 dec. 2/6 Aug. 20 .. is 15 0 No change 
5/- » 24 .. 183 10 0 inc. 5/- » 24 .. 15 8 9 No change « 
12}d, 25 .. 42 5 ONo change 25 .. 188 0 © dec. 10/- 1/3 » wo Ot 
26 .. 4210 ine. 5/- » 26 .. 1838 0 ONo change » 26 .. 15 8 ine. 1/3 o maa 
, AVERAGE MONTHLY PRICES OF STEEL BOILER PLATES IN ENGLAND 
Year | Jan. | Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec pf 
£8. d. £8. d. £8. d. d. 4. £8. d. d. £8. d £s. d. £8. d £8. d. £ a. d. 
1399 7 5 0 8 0 0 8 2 6 8 2 6 8 5 0 8 5 0 812 6 812 6 815 0 815 0 9 2 6 9 5 0 817 8} 
) 1900 9 5 0 9 5 0 9 7 6 910 0 912 6 | 105 0 | 105 0] 105 0] 10 5 0 | 10 0 O 915 0 915 0 9 15 10 
1/1 1901 9 5 0 9 5 0 815 0 810 0 810 0 710 0 715 0 715 0 715 0 715 0 715 0 715 0 8 311 
1902 776 700 712 6 712 6 712 6 710 0 710 0 710 0 710 0 710 0 710 0 710 0 797 
1908 710 0 710 0 715 0 750 7560 7 5 0 75 0 700 700 700 700 617 6 7 312 
7 1904 612 6 615 0 700 700 700 70 0 700 700 700 700 700 700 618 iit 
[74 ed 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 8 0 0 8 00 8S 
8 1908 710 0 710 0 710 0 750 75 0 7 5 0 700 700 70 0 70 0 700 700 7309 
/84 1909 700 700 700 700 700 615 0 615 0 615 0 700 700 700 700 618 9 
19 1910 700 700 71% 750 750 7 5 0 7 5 0 750 750 710 0 710 0 710 0 751 
1911 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 714 0 710 4 
o 1/3} 1912 718 9 8 0 0 8 0 0 8 7 6 810 0 810 0 810 0 815 0 816 3 900 920 9 5 0 811 2% 
o 1/6} 1913 9 5 0 9 5 0 9 5 0 9 5 0 9 5 0 9 5 0 9 5 0 819 0 815 0 8 5 0 715 0 715 0 817 0 
’ 1914 715 0 715 0 715 0 713 9 710 6 7 6 0 700 8 0 0 8 2 6 8 5 0 8 5 0 8 5 0 71511 
1915 814 0 910 0 917 6 | 1010 0 | 1010 0 | 1100] 21:00] 1140/] 1200/1] 1800 10 18 
1/11} 1916 1300 | 18 00] 18 0 0 | 1215 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 121211 
: 1917 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 
d 1918 210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 
m 1919 1300] 15 1500 1500+! 19 5 0 | 1917 6 | 21 0 0] 2110 0 | 2110 0 | 2110 0 | 2115 0 | 2310 0 | 18 9 9 
1920 26 0 0 | 23 00 28 5 2810 0 | 29 5 0 | 3 00] 8000 8010 0 | 8100) 8100+')| 8100) 20 2 
1921 30 50 | 200)! 200] 200 2100 2010 0 | 19 0 0 | 1710 0 | 1600 | 1416 |, 2 1 9 
EL 1922 1410 0 | 1410 0 | 1410 0 | 1410 0 | 1410 0 | 18 1 8 | 1810 O | 1215 0 | 1210 0 | 1210 0 | 1210 0 | 12 6 O | 1810 9 
1928 12 8 9 6 0 14400] 1400 400 | 1812 6 | 13:00] 13 00/ 18 00/| 1300) 18100] 289 
ated 1924 1310 0 | 1810 0 | 1810 0 | 1810 0 | 1810 0 | 1810 0 | 1810 0 | 1400 | 1400] 1811 0 | 13 5 0] 18 6 0 | 18120121 
ols. 1925 13 5 0 5 0 | 18 5 0 | 18 10 | 1215 0 | 1215 O | 1215 O | 1215 0 | 12 7 6 | 1114 O | 1110 0 | 1120 0 | i211 6 
1. 1997 11 5 0 | 11 50 50| 1150/1 1100/ 11:00 | 11:00! 1016 0 | 1010 0 | 1010 0 | 1010 0 | 1019 
9.50 1928 “| 3010 0 | 1010 0 | 1010 0 | 1010 0 | 1010 0 | 1010 0 | 1010 0 | 1010 © | 1010 0 | 1010 0 | 1010 0 | 1010 0 | 1010 0 
5.58 1929 1010 0 | 1010 0 | 1010 0 | 1010 0 | 1010 0 | 1010 0 | 1010 0 | 10 6 0 | 1013 | 10138] 1013 {1017 '/! 106 8 
9.00 1930 tg, 10 29 | 10 3 5] 10 3 9 | 103 9 | 10 3 6 | 10 2 6 | 10 2 6 | 10 2 6 | 10 2 | 919 6 916 3 916 3 | 10 1 6 
‘9. 1931 | *] 915 0 915 0 915 0 910 11 9 6 9 9 5 0 97 0 97 9/ 9 8 9 9 5 9 9 5 6 9 9 6 99 4 
9.50 19s2Sti«c*«s 9 5 0 9 2 6 818 6 817 6 816 6| 816 3 816 3 816 3 816 3 816 3 816 3 816 3 8 17 10 
9.00 1933: 810 0 810 0 810 0 8 8 9 8 5 0 8 5 0 8 5 0 8 5 0 8 5 0 ts ¢ 8 6 0 8 7 6 8 610 
5.00 1934 Sis sey 810 7} 816 6 817 6 8 6 3 8 6 3 8 5 74] 8 5 0 8 5 0 8 5 0 9 6 3 9 6 3 811 6 
: 1935 a 2S ee 9 6 3 96 3 9 6 3 es 2 9 6 3 9 6 3 9 6 3 9 6 3 9 6 3 9 6 3 9 6 3 9 6 3 
56.374 1936 9 6 3 9 6 3 9 6 3 9 9 44' #918 9 918 9 — — — 
0.00 
10.00 
8.00 
Cents. 
1.80 : 
1.95 
1.90 
1.90 
2:50 INCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 
3.20 
2.10 
2.40 
CLARENCE: CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 
o 31/- x 
0 25/- 
21/6 
an 
18/9 
37/6 
27/- an 
15/9 All grades FOUNDRY, HEMATITE, BASIC, SPECIALS, &c. 
0 34/- 
0 22/9 rit TA S am 
0 15/9 
x 
STEEL 
0 0 
as| COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. [= 
10 0 
0 0 
0 0 
0 0 
0 0 j 
0 0 CENTRAL CHAMBERS, ZETLAND ROAD, 
93, HOPE ST., GLASGOW, C. ‘4 MIDDLESBROUGH. 
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SITUATIONS VACANT AND WANTED 


SITUATIONS VACANT AND WANTED.—Conid. 


MISCELLANEOUS—Continued 


{,IRST-CLASS Pattern and Model Maker, 
good mech. and elect. knowledge, desires 
progressive position. Experimental or confiden- 
tial preferred. Keen live man. London district. 
—Box 868, Offices of THe Founpry TraDe. 


JournNnaL, 49, Wellington Street, Strand, 
London, W.C.2. 
{;OUNDRY Foreman desires change. Broad 


experience with machine tool and general 
engineering castings up to 30 tons; modern pro- 
duction methods. Real live man. M.1.B.F.— 
Box 860. Offices of ‘He Founpry TRADE 
JouRNAL, 49, Wellington Street, Strand, London, 
W.C.2. 


VOUNDRY MANAGER, with knowledge of 

alloy cast-iron pressure castings, cylinders 

for motor and other trades, wishes to meet 

firm interested. Technical and commercial ex- 

perience.—Box 822, Offices of Tne Founpry 

Trave JourNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


SSISTANT Foundry Superintendent re- 
quired by Midland manufacturers of light 
castings. Must possess technical and practical 
experience of hand and machine mouldings 
cupola maintenance. All applications must have 
full details regarding past experience and train- 
ing. State age and salary required. Address in 
confidence to Box 856, Offices of THe FounpRY 
Trave JourNaL, 49, Wellington Street, Strand, 
London, W.C.2. 


CUPOLA MAN for Black Country - District. 
Must be first class, with experience of 
up-to-date cupola practice. State wages required 
and past experience.—Box 858, Offices of THE 
Founpry ‘TrapeE Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


EXPERIENCED Ironfoundry Manager, 

under 45 years of age, required to take 
charge of modern mechanised foundry. He 
should possess special knowledge of high-duty 
alloys.—Apply Box 866, Offices of Toe FounpRyY 
Trape Journat, 49, Wellington Street, Strand, 
London, W.C.2. 


MANAGER wanted to take 
charge of approximately 100 men. Must 
have experience in grey and white iron, for 
engineering works in Manchester district. Full 
particulars of experience and salary to Box 
852, Offices of THe Founpry TRADE JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


NV ECHANICAL Engineer required to main- 
= tain and extend manufacturers’ plant and 
foundry. Applicants must state experience, if 
any, of each of the following :—(1) Mechanical 
sand-handling equipment and __iron-melting 
plant; (2) hydraulic and compressed-air mould- 
ing machines; (8) high-pressure sand blasting ; 
(4) oil-fired porcelain enamelling muffles; (5) 
conveyor japanning ovens; (6) stamping and 
drawing presses and_ sheet-metal working 
machinery ; (7) dust-extracting plants ; (8) welding 
machines (all types) ; (9) general precision tools ; 
(10) building repairs. Write giving details cate- 
gorically and positions occupied, age, and salary 
required, to Box 864, Offices of THe Founpry 
Trave Journal, 49, Wellington Street, Strand, 
London, W.C.2. 


ANTED.—FOUNDRY MANAGER, for 

large Iron and Steel Founders in India. 
Must have good technical qualifications, ex- 
tensive practical experience in organisation and 
control of Jobbing Iron and O.H. Steel 
Foundries and able to assume responsibility 
for labour rates, contracts, etc. 5-year agree- 
ment, good salary, according to qualifications, 
free passages, provident fund and __ liberal 
leave. Apply by letter, with copies of testi- 
monials and history, stating age, and whether 


married or single, to ‘‘ Bomspay,’”’ c/o W. 
32, Eastcheap, London, 
.C.3. 


RONFOUNDRY FOREMAN required to 
supervise modern Foundry equipped with 
Sandslinger and designed to produce 25 tons 
of castings per week.—S. Rus8ett & Sons, 
Liwitep, Bath Lane, Leicester. 


PROPERTY 


ODERN Steelfoundry at Rotherham, main 
building 65 ft. by 150 ft. (erected 1916) ; 
complete with 10-ton crane. Site 1 acre. Siding 
on L.N.E. Rly. Adjacent canal.—Apply : 
Gorpon, P.O. Box 98, Sheffield. 


MACHINERY , 


NEw Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 
T. Davies & Son, West Gorton, Manchester. 


Tilghman Sandblast Barrel Plants; barrel 
sizes—60 in. x 40 in.; 36 in. x 20 in.; 20 in. x 
30 in. 

Tilghman Sandblast Cabiuet Plants; 4 ft. 6 in. 
and 3 ft. 6 in. square (one for high pressure 
70 lbs. per sq. in.); also small Cabinet 30 in. 

a 


ia. 

All complete with Air Compressors, etc. 

Gas and Air Mixer by Sharpe & Preston, 
2-in. outlet. 

Six Osborne Pneumatic Jolt Press Moulding 
Machines, size 75J. 

Three Mumford Yoke Headpress Pneumatic 
Moulding Machines. 

Two Herbert Whizzer Sand Disintegrators. 

Two Brealey Type ditto. 

Heavy Double-ended Grinding Machines by 
Rowlands, Luke & Spencer, etc. 

Hand Moulding Machines by Adaptable 
Darling & Sellars, Pridmore, Samuelson, etc. 

500 Electric Motors, Dynamos, Rotary Con- 
verters, etc. . 


S.C. BILSBY, a.M.1.¢.£., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 


THO* W. WARD LTD. 


Pneu. 12” cyl. PLAIN JOLT-RAM MOULD- 
ING MACHINE (Jackman) ; table 5’ square. 

Pneumatic No. 6 Ajax JOLT-RAM ROLL- 
OVER MOULDING MACHINE; take 36” x 
24” boxes. 

Three LANCS. BOILERS; 30’ x 8’; 140 lbs. 


W.p. 
250’ STEEL SOCKETED PIPING; 24” dia. 
in 25’ lengths. 


Write for Albion"’ Catalogue. 
‘Grams : ‘‘ Forward.’’ ‘Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELD. 


MISCELLANEOUS 
TERLING STEEL BOXES.—Forty pairs 


14 in. square, 6 in. deep each half; four 
pairs 48 in. square, 9 in. deep each half. Abso- 
lutely new. Cheap to clear before removal.— 
Box 862, Offices of Tue Founpry Trane 
JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


pry Southport Sand, the best for Cores. 
Quick deliveries by road. Any quantity. 
Sample free. 


JOHN LIVESEY, 
Sanp MERCHANT, 
SOUTHPORT. 


HY WASTE MONEY by paying too 

high a price for your Blacking? Black- 
ing of the highest quality, but quoted at very 
low prices, is obtainable from Jack Hippert & 
Company, Limitep, T.G. Dept., Octagon Works, 
Vicarage Road, Battersea, S.W.11. Send for 
free 1-cwt. sample for testing. 


OR SALE.—Steel Moulding Boxes, various 

sizes, all complete. £5 per ton f.o.r. Lanca- 

shire.—Apply E. H1np, Imperial Works, South 
Bank, Middlesbrough. 


PATTERNS IN WOOD AND METAL for 

ali branches of Engineering. Mouldin 
methods carefully considered.—FurmMsTon 
Lawtor, Letchworth. 


"Phone: 287 SLOUGH 


MOULDING MACHINES 


Two Tabor Modern Jolt Squeeze and Pattern 
Draw Machines for boxes 20” x 14”; as new. 
Price £65 each. 


One ditto, for 20’ square Boxes. Price £70. 
Several reconditioned GRIMES Hand Pattern- 


draw and Turnover Machines. Price £12 each. 
One genuine OSBORN Hand Machine. Price £28. 
Several nearly new DENBIGH Jolters. CHEAP! 


CUPOLETTE, 30” dia., NEW. Price £26. 


PLEASE SEND US YOUR ENQUIRIES. 


Avex. HAMMOND, 


14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY! 


THE RAPID MAGNETTING MACHINE Co. Ltd. 
MAGNET WORKS, LOMBARD 8ST. 
BIRMINGHAM, 12 


DESIGNERS & MANUFACTURERS 
OF 


( LIFTING MAGNETS ) 


SELECT YOUR MACHINE 
FROM THE 


LARGEST 


STOCK OF HIGH-CLASS 
SECONDHAND 


MOULDING 


MACHINES 
IN THE WORLD 
Practical Advice Free 


Cc. W. COLEMAN, 
156, STRAND, LONDON, W.C.2. 
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